
Supplementary figures

Figure legends

Figure S1:

Comparison  of  the annotations  inferred  on  trees  built  with  Probcons+BMGE+RAxML (left 

panel,  same  as  article  Fig.  2),  Probcons+BMGE+Phylobayes  (middle  panel)  or 

MAFFT-EINSI+Guidance+RAxML  (right  panel).  The  annotations  obtained  on  the 

Probcons+BMGE+PhyML (UL3 model)  maximum-likelihood trees are also reported (left  panel, 

“UL3” column).  The order of LECA clades is the same in all panels. LECA clade identifiers and 

definitions are reported on the right of each line. White lines in Phylobayes and MAFFT-Guidance 

panels correspond to LECA clades for which the support for the monophyly of eukaryotes was 

under 50% using those alternative approaches, or (for Phylobayes  only) to LECA clades whose 

MCMC  chains  were  stopped  before  convergence was  achieved  (i.e.  maximum  bipartition 

discrepancy <0.3). The correlation between all three approaches is excellent, except the topologies 

sampled  with  the  Bayesian  method  are  generally  distributed  more  narrowly  around  the  ML 

topology, as expected [1]. For each cluster, the species-presence profile is summarized on the left. 

Each column corresponds to a high-order prokaryotic group. A small colored circle indicates that a 

few species of the group are present ; a large colored circle indicates that more than half the species 

of the group are present (the thresholds given in article table 1 are used) ; a black ring indicates that 

a clade comprising at least half the species of the group exists in the ML tree of the cluster.

1. Douady CJ, Delsuc F, Boucher Y, Doolittle WF, Douzery EJP: Comparison of Bayesian 
and Maximum Likelihood Bootstrap Measures of Phylogenetic Reliability. Mol 
Biol Evol 2003, 20:248–254.

Figure S2:

Phylogenies of the LECA gene HBG298928_1 ("Alpha/beta hydrolase fold protein") using 183 

(left) or 882 (right) prokaryotic genomes. This figure illustrates one of the subtle issues caused by 

sampling. At  first  this gene  was  labeled "actinobacteria-related" on  the  basis  of  the 

183-prokaryotic-genomes dataset,  as all its homologs were actinobacterial.  It  then  appeared using 

the  882-prokaryotic-genomes dataset  that it was also present at low frequencies in at least three 

orders of gammaproteobacteria.  In addition,  depending on where the  larger tree was rooted,  the 

sister group of Eukarya was Actinobacteria, Gammaproteobacteria, or both. Thus an important part 

of the molecular history of this family of homologs was missed, what rendered the initial annotation 

questionable.



Figure S3:

Phylogeny of the LECA gene HBG487932_1 ("Cytochrome b"). This tree illustrates the limits of 

considering only the support of the node at the base of the stem of Eukaryotes. For this LECA clade, 

the NBS support was 7%, even though the tree is rather well resolved. In contrast,  the SGS score 

was 68%.

Figure S4:

LECA clades displayed according to the first and second levels of the KEGG ORTHOLOGY 

ontology. Some LECA clades may appear in several categories.

Figure S5:

Comparison of the annotations of LECA clade positions based on the “reference” configurations 

(article Fig. 1), a “relaxed” criterion or a “naive” one. (A) Schematic diagrams for the criteria. The 

relaxed criterion was similar to the reference one except eukaryotes are allowed to branch as a sister 

group of the putatively related prokaryotic sequences  (when  the reference one required that they 

branched among them). With the naive criterion, a relationship was inferred whenever eukaryotes 

have  a  taxonomically  homogeneous  sister  clade,  even  when  this  clade  was made  of  only  one 

sequence (e.g. main-text Fig. 1C). (B) Annotations obtained using the naive (left), relaxed (middle) 

or reference (right) criteria. The figure is to be read like main-text Fig. 2. The LECA clades appear 

in the same order in the three panels. The sorting is based on the left panel (note that the rows of the 

right panel are the same as those of article Fig. 2, but resorted).

The greatest  difference  was between the  naive  and relaxed criteria,  that  is  when taxonomic 

representativeness criteria  were introduced.  Most often,  the relaxed and reference criteria differed 

only quantitatively. The reference criterion was adopted because it was immune to rooting issues.

Interestingly,  the  ability of the method  to detect putatively alphaproteobacterial  genes varied 

little with the criterion used.  Indeed, the number of candidate alphaproteobacteria-related LECA 

clades  using  the  naive  and  reference  criteria  were  respectively  46  ($\>$50\%  of 

alphaproteobacteria-related  bootstrap  replicates)  and  41 ($\>$5\% of  alphaproteobacteria-related 

replicates representing more than 80\% of all replicates annotated to a  specific taxonomic group). 

The reason for this result is that configurations were much more specific, so that even LECA clades 

for  which  the  alphaproteobacteria-related  configuration  appeared in  a  few  replicates  could be 

considered candidates.
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42 - HBG334108_1

43 - HBG617123_1

44 - HBG725121_1

45 - HBG298928_1

46 - HBG635315_1

47 - HBG586249_1

48 - HBG286723_1

49 - HBG522108_1

50 - HBG645312_1

51 - HBG317761_1

52 - HBG559184_1

53 - HBG446828_1

54 - HBG289809_1

55 - HBG744016_1

56 - HBG507643_1

57 - HBG735443_2

58 - HBG370191_1

59 - HBG585708_1

60 - HBG523890_1

61 - HBG732667_1

62 - HBG680510_1

63 - HBG565885_1

64 - HBG635091_1

65 - HBG382411_1

66 - HBG418082_1

67 - HBG593668_1

68 - HBG335309_1

69 - HBG628648_1

70 - HBG677721_1

71 - HBG543533_1

72 - HBG721674_2

73 - HBG313993_1

74 - HBG724623_1

75 - HBG298985_1

76 - HBG692920_1

77 - HBG465450_1

78 - HBG293387_1

79 - HBG289821_2

80 - HBG559891_1

81 - HBG752912_1

82 - HBG721667_2

83 - HBG695395_1

84 - HBG357507_1

85 - HBG714701_1

86 - HBG661459_1

87 - HBG753264_1

88 - HBG734376_1

89 - HBG522200_1

90 - HBG713547_1

91 - HBG610926_1

92 - HBG745843_2

93 - HBG714501_3

94 - HBG566281_1

95 - HBG678447_1

96 - HBG737692_2

97 - HBG327581_1

98 - HBG354397_1

99 - HBG687502_1

100 - HBG545079_1

101 - HBG737692_3

102 - HBG324401_1

103 - HBG742418_2

104 - HBG590661_1

105 - HBG435738_1

106 - HBG522249_1

107 - HBG628392_1

108 - HBG566281_2

109 - HBG714501_1

110 - HBG589227_1

111 - HBG571743_1

112 - HBG631012_1

113 - HBG739804_1

114 - HBG683993_1

115 - HBG318080_1

116 - HBG351035_1

117 - HBG566126_1

118 - HBG403192_1

119 - HBG735787_2

120 - HBG748215_3

121 - HBG299384_1

122 - HBG666023_1

123 - HBG578402_1

124 - HBG682649_1

125 - HBG659028_1

126 - HBG567272_1

127 - HBG629391_2

128 - HBG316462_1

129 - HBG315432_1

130 - HBG630916_1

131 - HBG413876_1

132 - HBG289821_1

133 - HBG308645_1

134 - HBG553036_1

135 - HBG725991_1

136 - HBG590632_1

137 - HBG511469_1

138 - HBG443662_1

139 - HBG286308_1

140 - HBG693486_3

141 - HBG289950_1

142 - HBG586392_1

143 - HBG291987_1

144 - HBG738140_1

145 - HBG736325_1

146 - HBG680392_1

147 - HBG750128_1

148 - HBG457663_2

149 - HBG630208_2

150 - HBG539632_1

151 - HBG400967_1

152 - HBG629929_1

153 - HBG717218_1

154 - HBG464473_2

155 - HBG595196_1

156 - HBG748253_2

157 - HBG630382_1

158 - HBG677626_1

159 - HBG731200_2

160 - HBG739421_1

161 - HBG571751_1

162 - HBG289884_1

163 - HBG289982_1

164 - HBG575564_1

165 - HBG720894_1

166 - HBG649727_1

167 - HBG648406_1

168 - HBG714567_1

169 - HBG753931_2

170 - HBG620708_1

171 - HBG292386_1

172 - HBG616575_1

173 - HBG329596_1

174 - HBG714057_1

175 - HBG631383_1

176 - HBG727793_1

177 - HBG553036_2

178 - HBG649056_1

179 - HBG649489_1

180 - HBG658237_1

181 - HBG545079_2

182 - HBG749096_1

183 - HBG700628_1

184 - HBG631012_2

185 - HBG690347_1

186 - HBG757733_1

187 - HBG464401_1

188 - HBG444050_1

189 - HBG721667_1

190 - HBG409904_1

191 - HBG353770_1

192 - HBG436079_1

193 - HBG445152_1

194 - HBG385416_2

195 - HBG721674_1

196 - HBG735169_1

197 - HBG748215_2

198 - HBG414045_2

199 - HBG693975_2

200 - HBG559459_1

201 - HBG286048_1

202 - HBG742418_3

203 - HBG322449_1

204 - HBG588098_1

205 - HBG691931_1

206 - HBG518924_1

207 - HBG594899_1

208 - HBG631180_1

209 - HBG609879_1

210 - HBG734153_1

211 - HBG286375_1

212 - HBG289648_1

213 - HBG635315_2

214 - HBG352811_1

215 - HBG590661_2

216 - HBG731261_1

217 - HBG535236_1

218 - HBG697135_1

219 - HBG713904_1

220 - HBG594170_1

221 - HBG708281_1

222 - HBG693975_1

223 - HBG464473_1

224 - HBG480761_1

225 - HBG687898_1

226 - HBG744947_1

227 - HBG752660_2

228 - HBG743217_2

229 - HBG738311_1

230 - HBG571736_1

231 - HBG594899_3

232 - HBG635315_3

233 - HBG635218_1

234 - HBG737405_2

235 - HBG535305_1

236 - HBG536385_1

237 - HBG289671_1

238 - HBG586485_3

239 - HBG703377_1

240 - HBG328751_1

241 - HBG405569_1

242 - HBG453500_1

243 - HBG731200_1

244 - HBG334108_2

245 - HBG736296_1

246 - HBG737692_1

247 - HBG629391_1

248 - HBG559107_1

249 - HBG325902_1

250 - HBG716221_1

251 - HBG497188_1

252 - HBG435805_1

253 - HBG735806_1

254 - HBG317000_1

255 - HBG631304_1

256 - HBG564658_1

257 - HBG445334_1

258 - HBG460599_1

259 - HBG330667_1

260 - HBG460442_1

261 - HBG33410X_1

262 - HBG635083_1

263 - HBG589438_1

264 - HBG413235_1

265 - HBG714769_1

266 - HBG629394_1

267 - HBG574115_1

268 - HBG716770_1

269 - HBG611715_1

270 - HBG498094_1

271 - HBG745393_1

272 - HBG745735_1

273 - HBG749829_1

274 - HBG594170_2

275 - HBG397932_1

276 - HBG726909_1

277 - HBG739027_1

278 - HBG499785_1

279 - HBG586249_2

280 - HBG392194_1

281 - HBG297404_1

282 - HBG735443_1

283 - HBG521228_1

284 - HBG610728_1

285 - HBG539019_1

286 - HBG749684_2

287 - HBG747181_1

288 - HBG457663_1

289 - HBG562580_2

290 - HBG589144_1

291 - HBG546212_1

292 - HBG588353_1

293 - HBG646526_1

294 - HBG746084_2

295 - HBG385416_1

296 - HBG553631_1

297 - HBG327651_1

298 - HBG568696_1

299 - HBG299153_1

300 - HBG726964_1

301 - HBG318153_1

302 - HBG594417_1

303 - HBG319978_1

304 - HBG402643_1

305 - HBG297325_1

306 - HBG589638_1

307 - HBG297464_1

308 - HBG562580_1

309 - HBG392118_1

310 - HBG746084_1

311 - HBG413235_2

312 - HBG497568_1

313 - HBG527152_1

314 - HBG597806_1

315 - HBG319664_1

316 - HBG499923_2

317 - HBG307515_1

318 - HBG748852_1

319 - HBG738095_1

320 - HBG304663_2

321 - HBG460511_1

322 - HBG577798_1

323 - HBG646536_1

324 - HBG316531_1

325 - HBG392125_1

326 - HBG460460_1

327 - HBG541599_1

328 - HBG726401_1

329 - HBG518785_1

330 - HBG748975_1

331 - HBG497667_1

332 - HBG397258_1

333 - HBG391971_1

334 - HBG592167_1

335 - HBG726495_1

336 - HBG594899_2

337 - HBG391676_1

338 - HBG512729_1

339 - HBG646581_1

340 - HBG727142_1

341 - HBG727906_1

342 - HBG497668_1

343 - HBG749684_4

344 - HBG526257_1

345 - HBG737405_1

346 - HBG553443_1

347 - HBG584843_1

348 - HBG316651_1

349 - HBG499930_1

350 - HBG553083_1

351 - HBG317648_1

352 - HBG750455_1

353 - HBG748739_1

354 - HBG749684_3

355 - HBG497499_1

356 - HBG582718_1

357 - HBG446869_1

358 - HBG539631_1

359 - HBG646389_1

360 - HBG729173_1

361 - HBG606796_1

362 - HBG496807_1

363 - HBG747651_1

364 - HBG541846_1

365 - HBG317444_1

366 - HBG297745_1

367 - HBG744826_1

368 - HBG339355_1

369 - HBG715717_1

370 - HBG716667_1

371 - HBG742418_1

372 - HBG383791_1

373 - HBG629833_1

374 - HBG570821_1

375 - HBG381459_1

376 - HBG672375_1

377 - HBG705794_1

378 - HBG646794_1

379 - HBG705794_2

380 - HBG317426_1

381 - HBG747233_1

382 - HBG289738_1

383 - HBG727257_1

384 - HBG516369_1

385 - HBG559076_1

386 - HBG744444_2

387 - HBG748152_1

388 - HBG748215_1

389 - HBG463247_1

390 - HBG317426_2

391 - HBG726599_1

392 - HBG391953_1

393 - HBG402579_1

394 - HBG284542_1

395 - HBG288114_1

396 - HBG630208_3

397 - HBG693486_1

398 - HBG579429_1

399 - HBG574935_1

400 - HBG732046_1

401 - HBG752660_1

402 - HBG342270_1

403 - HBG745843_1

404 - HBG364447_1

405 - HBG604528_1

406 - HBG729179_2

407 - HBG735787_1

408 - HBG699907_1

409 - HBG635113_1

410 - HBG472132_1

411 - HBG744819_1

412 - HBG583461_1

413 - HBG326432_1

414 - HBG697237_1

415 - HBG716360_1

416 - HBG731261_2

417 - HBG630916_3

418 - HBG301263_1

419 - HBG439330_1

420 - HBG641281_1

421 - HBG744444_3

422 - HBG518911_1

423 - HBG645545_1

424 - HBG686708_1

425 - HBG715489_1

426 - HBG738311_2

427 - HBG289010_1

428 - HBG285270_1

429 - HBG627837_1

430 - HBG750266_1

431 - HBG586485_1

432 - HBG405439_1

433 - HBG610621_1

434 - HBG398270_1

1 - HBG714446_1 NADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 12 [2/7] --- NADH dehydrogenase (Y94H6A.8) [ubiquinone] 1 alpha subcomplex subunit 12 [1/7]//

2 - HBG600003_1 NADH dehydrogenase [ubiquinone] iron-sulfur protein 4, mitochondrial [1/5] --- Lipid depleted protein 5 [1/5]

3 - HBG669338_1 NADH-ubiquinone oxidoreductase, mitochondrial [2/16] --- NADH dehydrogenase [ubiquinone] flavoprotein 1, mitochondrial [2/16] --- Protein C09H10 3 [1///

4 - HBG562778_1 ATP synthase mitochondrial F1 complex assembly factor 2 [1/5]

5 - HBG746795_1 tRNA modification GTPase gtpbp3, mitochondrial [1/3]

6 - HBG525908_1 Cytochrome c oxidase assembly protein COX11, mitochondrial [3/12] --- Protein JC8 5 [1/12] --- Cytochrome C oxidase assembly protein [1/12] --- Cytoch//

7 - HBG284774_1 Protein MTO1 homolog, mitochondrial [1/9] --- Mitochondrial translation optimization protein 1 [1/9] --- Mitochondrial translation optimization 1 homo//

8 - HBG753264_2 Pyruvate dehydrogenase E1 component subunit beta, mitochondrial [6/19] --- Pyruvate dehydrogenase E1 beta subunit [2/19] --- Pyruvate dehydrogenase e1//

9 - HBG324383_1 Para-hydroxybenzoate--polyprenyltransferase, mitochondrial [4/13] --- Para-hydroxy bezoate polyprenyl diphosphate transferase [2/13] --- UbiA prenyltr//

10 - HBG727670_1 NADH-ubiquinone oxidoreductase chain 1 [5/5]

11 - HBG487932_1 Cytochrome b [11/11]

12 - HBG753983_1 ATP synthase subunit 9, mitochondrial [7/18] --- ATPase subunit 9 [4/18] --- ATP synthase lipid-binding protein, mitochondrial [3/18]

13 - HBG635246_1 Protein midA homolog, mitochondrial [2/8] --- Protein midA, mitochondrial [1/8]

14 - HBG565518_1 Cytochrome c oxidase subunit 3 [2/2]

15 - HBG476859_1 Mitochondrial-processing peptidase subunit beta [4/19] --- Cytochrome b-c1 complex subunit 1, mitochondrial [2/19] --- Protein ZC410 2 [1/19] --- Pept//

16 - HBG603668_1 Cytochrome c oxidase subunit 1 [10/11] --- Cytochrome c oxidase subunit 1+2 [1/11]

17 - HBG625289_1 Chaperonin Hsp60, mitochondrial [6/24] --- Heat shock protein 60, mitochondrial [2/24] --- 60 kDa heat shock protein, mitochondrial [2/24] --- Mitocho//

18 - HBG459705_1 NADH-ubiquinone oxidoreductase 49 kDa subunit [2/11] --- NADH dehydrogenase subunit 7 [2/11] --- Temporarily assigned gene name protein 99 [1/11] --- //

19 - HBG745965_2 Heat shock protein HslVU, ATPase subunit HslU [2/8] --- Heat shock protein HslVU, ATPase subunit HslU, (Atp-dependent hsl protease atp-binding subunit//

20 - HBG314262_1 Cytochrome c1, heme protein, mitochondrial [5/14] --- Protein C54G4 8 [1/14] --- Electron transporter, transferring electrons within CoQH2-cytochrome //

21 - HBG751297_1 Protein COQ10 B, mitochondrial [1/7] --- COQ10A protein [1/7]

22 - HBG734653_1 60S ribosomal protein L9, mitochondrial [1/9] --- 54S ribosomal protein L9, mitochondrial [1/9] --- 50S ribosomal protein L3-2, chloroplastic [1/9]

23 - HBG299834_1 Aminomethyltransferase, mitochondrial [6/15] --- Aminomethyltransferase [6/15]

24 - HBG294208_1 NifU-like protein 4, mitochondrial [2/21] --- HIRA-interacting protein 5 [2/21] --- Protein R10H10 1 [1/21] --- NifU-like protein, mitochondrial [1/21//

25 - HBG630916_2 Dihydrolipoyllysine-residue acetyltransferase component of pyruvate dehydrogenase complex, mitochondrial [5/25] --- Dihydrolipoamide acetyltransferase//

26 - HBG304663_1 O-sialoglycoprotein endopeptidase 2 [1/6] --- O-sialoglycoprotein endopeptidase [1/6]

27 - HBG351027_1 Dihydroorotate dehydrogenase, mitochondrial [4/9] --- Dihydropryrimidine dehydrogenase [1/9]

28 - HBG330745_1 3-isopropylmalate dehydratase [3/5]

29 - HBG702210_1 L-serine ammonia-lyase [1/9] --- GTP binding/translation elongation factor protein [1/9]

30 - HBG615372_1 Succinyl-CoA synthetase alpha subunit [3/22] --- Succinyl-CoA ligase [GDP-forming] subunit alpha, mitochondrial [3/22] --- Succinyl-CoA ligase [GDP-fo//

31 - HBG616382_1 Succinate dehydrogenase [ubiquinone] iron-sulfur subunit, mitochondrial [3/9] --- Succinate dehydrogenase iron-sulfur subunit [2/9] --- Succinate dehy//

32 - HBG635083_2 Translation initiation factor IF-2, mitochondrial [3/9] --- Translation initiation factor IF-2 [3/9]

33 - HBG621020_1 Pseudouridylate synthase [2/4] --- tRNA pseudouridine synthase-like 1 [1/4]

34 - HBG395951_1 Glutamyl-tRNA(Gln) amidotransferase subunit B, mitochondrial [4/9] --- Protein biosynthesis-related protein [1/9]

35 - HBG692582_1 Cytochrome c [8/21] --- Cytochrome c At1g22840 [2/21] --- Electron carrier [1/21] --- Cytochrome c iso-2 [1/21] --- Cytochrome c iso-1 [1/21] --- Cyto//

36 - HBG753263_1 Pyruvate dehydrogenase E1 component subunit alpha, mitochondrial [3/18] --- Pyruvate dehydrogenase E1 component alpha subunit [2/18] --- Pyruvate dehy//

37 - HBG586485_2 Nucleotide-binding protein-like [1/5] --- ATP binding protein-like [1/5]

38 - HBG293998_1 Succinate dehydrogenase [ubiquinone] flavoprotein subunit, mitochondrial [2/12] --- Succinate dehydrogenase [ubiquinone] flavoprotein subunit 2, mitoc//

39 - HBG628966_1 Protein T06D8 5 [1/14] --- Electron transfer protein 1, mitochondrial [1/14] --- Cytochrome oxidase assembly protein-like protein [1/14] --- Cytochrom//

40 - HBG630208_1 Adenylate kinase 1 [5/21] --- Adenylate kinase 2, mitochondrial [4/21] --- Adenylate kinase [3/21] --- Adenylate kinase 2 [1/21]

41 - HBG586593_1 ATP synthase subunit gamma, mitochondrial [5/15] --- ATP synthase gamma chain [4/15]

42 - HBG334108_1 Glutaminyl-tRNA synthetase [7/18] --- Glutamyl or glutaminyl tRNA synthetase [1/18] --- Glutamine-tRNA ligase [1/18]

43 - HBG617123_1 Branched-chain-amino-acid aminotransferase [6/22] --- Branched-chain-amino-acid aminotransferase, mitochondrial [3/22] --- Branched-chain amino acid a//

44 - HBG725121_1 Galactokinase [5/15] --- Temporarily assigned gene name protein 96 [1/15] --- Protein GAL3 [1/15] --- N-acetylgalactosamine kinase [1/15]

45 - HBG298928_1

46 - HBG635315_1 Chaperone regulator [4/51] --- Chaperone protein DNAJ [4/51] --- Heat shock protein DnaJ [3/51] --- Chaperone protein dnaJ 3 [2/51] --- Chaperone prot//

47 - HBG586249_1 GTP-binding protein [3/24] --- GTP binding protein [2/24] --- YyaF/YCHF TRANSFAC/OBG family small GTpase plus RNA binding domain TGS [1/24] --- Obg-li//

48 - HBG286723_1 Glycine dehydrogenase [decarboxylating], mitochondrial [5/16] --- Glycine dehydrogenase [decarboxylating] 2, mitochondrial [2/16] --- Glycine dehydrog//

49 - HBG522108_1 Thymidine kinase [4/13] --- Thymidine kinase, cytosolic [1/13] --- Thymidine kinase 1 [1/13]

50 - HBG645312_1 Glucosamine--fructose-6-phosphate aminotransferase [isomerizing] [3/14] --- Glucosamine-fructose-6-phosphate aminotransferase [2/14] --- Protein F22B3//

51 - HBG317761_1 Lipoate protein ligase-like protein [1/5]

52 - HBG559184_1 Major facilitator superfamily [1/3]

53 - HBG446828_1 Aspartate aminotransferase [12/44] --- Aspartate aminotransferase, mitochondrial [6/44] --- Aspartate aminotransferase, cytoplasmic [5/44] --- Asparta//

54 - HBG289809_1 Riboflavin synthase alpha chain [2/5]

55 - HBG744016_1 Cytochrome P450 90A1 [3/44] --- Cytochrome P450 85A1 [3/44] --- Cytochrome P450-like protein [2/44] --- Cytochrome P450 like protein [2/44] --- Abscis//

56 - HBG507643_1 Glutamate 5-kinase [3/7]

57 - HBG735443_2 Ribosomal protein S8 [2/4] --- 37S ribosomal protein subunit S8, mitochondrial [1/4] --- 37S ribosomal protein S8, mitochondrial [1/4]

58 - HBG370191_1 GTP cyclohydrolase 1 [5/8]

59 - HBG585708_1 Serine protease HTRA4 [1/6] --- Serine protease HTRA3 [1/6] --- Serine protease HTRA2, mitochondrial [1/6] --- Serine protease HTRA1 [1/6] --- Proteas//

60 - HBG523890_1 Phosphopantothenoylcysteine decarboxylase [4/13] --- Protein phosphatase inhibitor [1/13] --- Protein F25H9 6 [1/13] --- Flavoprotein family enzyme [1//

61 - HBG732667_1 Decaprenyl-diphosphate synthase subunit 1 [2/16] --- Trans-hexaprenyltranstransferase [1/16] --- Hexaprenyl pyrophosphate synthetase, mitochondrial [1//

62 - HBG680510_1 Prohibitin [9/47] --- Prohibitin-2 [4/47] --- Prohibitin-like protein [3/47] --- Prohibitin-1 [2/47] --- Proteolysis and peptidolysis-related protein //

63 - HBG565885_1 Transketolase [4/10] --- Transketolase 2 [1/10] --- Transketolase 1 [1/10]

64 - HBG635091_1 Ketosamine-3-kinase [1/6] --- Fructosamine-3-kinase [1/6]

65 - HBG382411_1 Polyribonucleotide nucleotidyltransferase 1, mitochondrial [1/5]

66 - HBG418082_1 Ribonucleoside-diphosphate reductase small chain [4/25] --- Ribonucleoside-diphosphate reductase small subunit [2/25] --- Ribonucleotide reductase sma//

67 - HBG593668_1 Vacuolar-type proton translocating pyrophosphatase 1 [2/19] --- Pyrophosphate-energized vacuolar membrane proton pump 1 [2/19] --- H+-translocating py//

68 - HBG335309_1 Phosphoribosylformylglycinamidine synthase [3/8] --- Phosphoribosylformylglycinamidine synthase, chloroplastic [1/8]

69 - HBG628648_1 Dihydroorotase [3/3]

70 - HBG677721_1 C-1-tetrahydrofolate synthase, cytoplasmic [4/15] --- C-1-tetrahydrofolate synthase, mitochondrial [2/15] --- MTHFD1L protein [1/15] --- Formate--tetr//

71 - HBG543533_1 Spermine oxidase isoform 5 [1/4] --- Polyamine oxidase 5 [1/4] --- Peroxisomal N(1)-acetyl-spermine/spermidine oxidase [1/4]

72 - HBG721674_2 Long-chain-fatty-acid--CoA ligase ACSBG2 [1/11] --- Long-chain-fatty-acid--CoA ligase ACSBG1 [1/11] --- Long chain acyl-coa synthetase [1/11]

73 - HBG313993_1 Protein W07E11 1 [1/9] --- Glutamate synthase [NADPH] [1/9] --- Glutamate synthase [NADH] [1/9] --- Glutamate synthase (NADH) [1/9] --- Glutamate synt//

74 - HBG724623_1 Dihydropyrimidinase [2/12] --- Long form collapsin response mediator protein 1 [1/12] --- Dihydropyrimidinase-related protein 5 [1/12] --- Dihydropyri//

75 - HBG298985_1 Inosine-5'-monophosphate dehydrogenase [12/17] --- Inosine-5'-monophosphate dehydrogenase IMD4 [1/17] --- Inosine-5'-monophosphate dehydrogenase IMD3 //

76 - HBG692920_1 Homoserine O-acetyltransferase [3/4] --- Homoserine acetyltransferase [1/4]

77 - HBG465450_1 Transketolase-like protein 2 [1/8] --- Transketolase-like protein 1 [1/8] --- Transketolase [1/8] --- Protein F01G10 1 [1/8]

78 - HBG293387_1 Phosphoenolpyruvate carboxykinase [ATP] [3/14] --- Phosphoenolpyruvate carboxykinase [1/14]

79 - HBG289821_2 Malic enzyme [6/9] --- NADP-dependent malic enzyme [1/9]

80 - HBG559891_1 D-glycerate 3-kinase, chloroplastic [3/8] --- Uncharacterized kinase YGR205W [1/8] --- Uncharacterized kinase mug58 [1/8] --- Glycerate kinase [1/8]

81 - HBG752912_1 Asparagine synthetase [glutamine-hydrolyzing] [4/9] --- Asparagine synthetase ASN3 [2/9] --- Asparagine synthetase [2/9]

82 - HBG721667_2 Methionyl-tRNA synthetase, cytoplasmic [5/11] --- Methionyl-tRNA synthetase [1/11]

83 - HBG695395_1 Arginyl-tRNA synthetase [3/12] --- Arginyl-tRNA synthetase, cytoplasmic [2/12] --- RIKEN cDNA 2610011N19 gen [1/12]

84 - HBG357507_1 Urease [3/5]

85 - HBG714701_1 Stomatin-like protein [2/11] --- Band 7 stomatin family protein [1/11]

86 - HBG661459_1 Pyridoxal kinase [8/16] --- Pyridoxal kinase C6F6.11c [1/16] --- Pyridoxal kinase C18.10 [1/16] --- Pyridoxal kinase BUD17 [1/16] --- Pyridoxal kinase//

87 - HBG753264_1 2-oxoisovalerate dehydrogenase subunit beta, mitochondrial [2/11] --- Pyruvate dehydrogenase (Acetyl-transferring) [1/11] --- Protein F27D4 5 [1/11]

88 - HBG734376_1 Pyruvate kinase [32/49] --- Pyruvate kinase, cytosolic isozyme [1/49] --- Pyruvate kinase 2 [1/49] --- Pyruvate kinase 1 [1/49]

89 - HBG522200_1 NADPH:adrenodoxin oxidoreductase, mitochondrial [4/13] --- Adrenodoxin reductase [2/13] --- Protein Y62E10A 6 [1/13] --- NADPH-adrenodoxin reductase [//

90 - HBG713547_1 DNA polymerase alpha-associated DNA helicase A [2/11] --- Helicase [1/11] --- DNA helicase [1/11] --- DNA-binding protein SMUBP-2 [1/11] --- AN1-type //

91 - HBG610926_1 DEAD/DEAH box helicase [2/31] --- Uncharacterized helicase W08D2.7 [1/31] --- Uncharacterized helicase C6F12.16c [1/31] --- Uncharacterized helicase C//

92 - HBG745843_2 Asparaginyl-tRNA synthetase, mitochondrial [2/3] --- Asparagine-tRNA ligase [1/3]

93 - HBG714501_3 L-serine dehydratase [2/4] --- Serine dehydratase-like [1/4]

94 - HBG566281_1 Lon protease homolog, mitochondrial [4/14] --- Lon protease homolog [4/14] --- Lon protease homolog 4, mitochondrial [1/14] --- Lon protease homolog 3//

95 - HBG678447_1 Thimet oligopeptidase [1/5] --- Thimet-like oligopeptidase [1/5] --- Saccharolysin [1/5] --- Neurolysin, mitochondrial [1/5] --- F12A21 16 [1/5]

96 - HBG737692_2 Elongation factor G 2, mitochondrial [3/10] --- Mitochondrial translation elongation factor G [1/10] --- Elongation factor G2-like protein [1/10]

97 - HBG327581_1 Fructose-bisphosphate aldolase [3/6] --- Fructose-bisphosphate aldolase, class II [1/6] --- Fructose-1,6-bisphosphate aldolase [1/6] --- Cytosolic cla//

98 - HBG354397_1 Alanyl-tRNA synthetase [5/17] --- Alanyl-tRNA synthetase, mitochondrial [2/17] --- Alanyl-tRNA synthetase, cytoplasmic [2/17] --- Protein W02B12 6a [1//

99 - HBG687502_1 Protein F13D12 9 [1/4] --- Cyclopropane fatty acid synthase [1/4]

100 - HBG545079_1 Xaa-Pro dipeptidase [2/16] --- Prolidase [2/16] --- Uncharacterized peptidase YFR006W [1/16] --- Metallo-peptidase, Clan MG, Family M24 [1/16] --- Ami//

101 - HBG737692_3 Elongation factor G, mitochondrial [3/16] --- Elongation factor G 1, mitochondrial [3/16] --- Mitochondrial elongation factor G [2/16] --- Elongation //

102 - HBG324401_1 Metallo-beta-lactamase protein [1/7] --- Metallo-beta-lactamase family-like protein [1/7] --- Beta-lactamase-like protein 2 homolog [1/7] --- Beta-lac//

103 - HBG742418_2 UPB1 protein [1/7] --- Beta-ureidopropionase [1/7]

104 - HBG590661_1 Protein ZK829 4 [1/11] --- Glutamate dehydrogenase 2, mitochondrial [1/11] --- Glutamate dehydrogenase 1, mitochondrial [1/11]

105 - HBG435738_1 CAAX prenyl protease 1 homolog [3/14] --- CAAX prenyl protease 1 [3/14] --- Protein C04F12 10 [1/14] --- Metallo-peptidase, Clan M-, Family M48 [1/14]//

106 - HBG522249_1 Cation transport regulator-like protein [2/17] --- Cation transport regulator-like protein 2 [1/17] --- Cation transport regulator-like protein 1 [1/1//

107 - HBG628392_1 Uroporphyrinogen decarboxylase [7/12] --- Uroporphyrinogen decarboxylase chloroplast [1/12]

108 - HBG566281_2 Protein Y75B8A 4 [1/9] --- Peroxisomal Lon protease homolog 2 [1/9] --- Lon protease homolog 1, mitochondrial [1/9] --- Lon protease homolog [1/9]

109 - HBG714501_1 Protein K01C8 1 [1/5]

110 - HBG589227_1 Sarcosine oxidase [2/4] --- Peroxisomal sarcosine oxidase [1/4]

111 - HBG571743_1 Phosphoglucomutase-2 [3/9] --- Protein Y43F4B 5a [1/9] --- Phosphomannomutase-like protein [1/9] --- Phosphoglucomutase YMR278W [1/9] --- Phosphogluco//

112 - HBG631012_1 Heat shock protein 83-1 [17/76] --- Endoplasmin homolog [3/76] --- Hsp90 [2/76] --- Heat shock protein 90 [2/76] --- Heat shock protein 83 [2/76] --- //

113 - HBG739804_1 Solute carrier family 1 (Neutral amino acid transporter), member 5 variant [1/18] --- Solute carrier family 1, member 2 variant [1/18] --- Sodium-depe//

114 - HBG683993_1 Selenoprotein O [1/4]

115 - HBG318080_1 Gamma-glutamyl phosphate reductase [2/15] --- Delta-1-pyrroline-5-carboxylate synthetase B [2/15] --- Delta-1-pyrroline-5-carboxylate synthetase A [2///

116 - HBG351035_1 Phosphoenolpyruvate carboxylase 1 [3/12] --- Phosphoenolpyruvate carboxylase 2 [2/12] --- Phosphoenolpyruvate carboxylase [2/12] --- Phosphoenolpyruva//

117 - HBG566126_1 L-lactate dehydrogenase [4/8] --- L-lactate dehydrogenase C chain [1/8] --- L-lactate dehydrogenase B chain [1/8] --- L-lactate dehydrogenase A-like 6//

118 - HBG403192_1 Protein Y105E8A 10a [1/11] --- Homo sapiens glucosidase, beta (bile acid) 2 (GBA2), mRNA [1/11]

119 - HBG735787_2 Isoaspartyl peptidase/L-asparaginase 3 [3/6] --- N(4)-(beta-N-acetylglucosaminyl)-L-asparaginase [2/6]

120 - HBG748215_3 Cysteine synthase [6/11] --- Eukaryotic cysteine synthase [1/11] --- Cysteine synthase 2 [1/11]

121 - HBG299384_1 Methionine aminopeptidase [13/32] --- Methionine aminopeptidase 1 [4/32] --- Methionine aminopeptidase 1D, mitochondrial [2/32] --- Methionine aminope//

122 - HBG666023_1 Prolyl endopeptidase [2/10] --- Prolyl oligopeptidase, (Serine peptidase clan sc, family s9a, putative) [1/10] --- Prolyl oligopeptidase [1/10] --- F1//

123 - HBG578402_1 Hydroxymethylglutaryl-CoA synthase [6/15] --- Hydroxymethylglutaryl-CoA synthase, mitochondrial [1/15] --- Hydroxymethylglutaryl-CoA synthase, cytopla//

124 - HBG682649_1 Translation initiation factor eIF-2B alpha subunit [4/11] --- Methylthioribose-1-phosphate isomerase [3/11] --- Translation initiation factor 2 subuni//

125 - HBG659028_1 CaiB/baiF CoA-transferase family protein ZK892.4 [1/7] --- Alpha-methyl-acyl-CoA racemase [1/7]

126 - HBG567272_1 Protein Y57A10C 6 [1/6] --- Non-specific lipid-transfer protein [1/6]

127 - HBG629391_2 Seryl-tRNA synthetase [5/11] --- Seryl-tRNA synthetase, mitochondrial [3/11] --- Seryl trna synthetase protein 1 [1/11]

128 - HBG316462_1 Beta-glucosidase [18/72] --- Beta-glucosidase-like protein [6/72] --- Beta-glucosidase homolog [3/72] --- Myrosinase [2/72] --- F8K4 3 protein [2/72] //

129 - HBG315432_1 Succinyl-CoA ligase [GDP-forming] subunit beta, mitochondrial [4/27] --- Succinyl-CoA ligase [GDP-forming] beta-chain [2/27] --- Succinyl-CoA ligase [//

130 - HBG630916_1 Dihydrolipoyllysine-residue succinyltransferase component of 2-oxoglutarate dehydrogenase complex, mitochondrial [4/18] --- Dihydrolipoyllysine-residu//

131 - HBG413876_1 Mitochondrial presequence protease [2/6] --- Peptidase M16 family protein [1/6]

132 - HBG289821_1 Malic enzyme [9/15] --- NADP-dependent malic enzyme, mitochondrial [1/15] --- NADP-dependent malic enzyme [1/15] --- NAD-dependent malic enzyme, mitoc//

133 - HBG308645_1 Isocitrate lyase [3/8] --- Mitochondrial 2-methylisocitrate lyase [1/8]

134 - HBG553036_1 Actin interacting protein [2/18] --- Protein F54D5 12 [1/18] --- D-lactate dehydrogenase [cytochrome] 3 [1/18] --- D-lactate dehydrogenase [cytochrome//

135 - HBG725991_1 6-phosphogluconolactonase [4/11] --- 6-phosphogluconolactonase-like protein 2 [1/11] --- 6-phosphogluconolactonase-like protein 1 [1/11] --- 6-phospho//

136 - HBG590632_1 Mannose-6-phosphate isomerase [11/16]

137 - HBG511469_1 Glycerol kinase, glycosomal [6/25] --- Glycerol kinase [5/25] --- Glycerol kinase 3 [1/25] --- Glycerol kinase 2 [1/25]

138 - HBG443662_1 S-adenosylmethionine synthetase [17/39] --- S-adenosylmethionine synthetase 1 [4/39] --- S-adenosylmethionine synthetase 3 [3/39] --- S-adenosylmethio//

139 - HBG286308_1 Phosphoglucomutase-1 [3/21] --- Phosphoglucomutase [3/21] --- Phosphoglucomutase, tandemly duplicated gene [2/21] --- Phosphoglucomutase-like protein //

140 - HBG693486_3 Cryptochrome-2 [2/7] --- Cryptochrome-1 [1/7]

141 - HBG289950_1 2-oxoglutarate dehydrogenase E1 component, mitochondrial [5/29] --- Oxoglutarate dehydrogenase (Succinyl-transferring) [2/29] --- 2-oxoglutarate dehyd//

142 - HBG586392_1 Glycerol-3-phosphate dehydrogenase [NAD+] 1 [2/15] --- Protein F47G4 3 [1/15] --- Glycerol-3-phosphate dehydrogenase [NAD+], cytoplasmic [1/15] --- Gl//

143 - HBG291987_1 Electron transfer flavoprotein-ubiquinone oxidoreductase, mitochondrial [5/13] --- Electron transfer flavoprotein-ubiquinone oxidoreductase [2/13] ---//

144 - HBG738140_1 Vacuolar cation/proton exchanger 1 [3/19] --- Vacuolar cation/proton exchanger 5 [2/19] --- Vacuolar calcium ion transporter [2/19] --- Calcium ion tr//

145 - HBG736325_1 Transmembrane protein 19 [1/7]

146 - HBG680392_1 4-hydroxyphenylpyruvate dioxygenase [4/9] --- Protein C31H2 4 [1/9]

147 - HBG750128_1 Ferritin [4/14] --- Ferritin protein 1 [1/14] --- Ferritin, mitochondrial [1/14] --- Ferritin heavy polypeptide-like 17 [1/14] --- Ferritin-4, chlorop//

148 - HBG457663_2 CDK5RAP1-like protein [3/10] --- Radical SAM protein with TRAM and UPF0004 domains [1/10] --- CDK5 regulatory subunit-associated protein 1 [1/10]

149 - HBG630208_2 Uridylate kinase [5/29] --- UMP-CMP kinase [1/29] --- Protein F40F8 1 [1/29] --- Protein C29F7 3 [1/29] --- Possible adenylate kinase [1/29] --- P-loo//

150 - HBG539632_1 Argininosuccinate lyase [5/9] --- Argininosuccinate lyase family protein [1/9]

151 - HBG400967_1 UDP-glucose 6-dehydrogenase [5/17] --- UDP-glucose 6-dehydrogenase 1 [2/17] --- UDP-glucose 6-dehydrogenase 2 [1/17]

152 - HBG629929_1 Queuine tRNA-ribosyltransferase [9/14]

153 - HBG717218_1 Pyruvate carboxylase 1 [2/11] --- Pyruvate carboxylase [2/11] --- Precursor of carboxylase pyruvate carboxylase [2/11] --- Pyruvate carboyxlase [1/11]//

154 - HBG464473_2 A/G-specific adenine DNA glycosylase [2/3] --- Adenine DNA glycosylase like protein [1/3]

155 - HBG595196_1 Vacuole protein [1/40] --- Vacuolar membrane protein [1/40] --- Transmembrane BAX inhibitor motif-containing protein 1 [1/40] --- Protein F40F9 2 [1/4//

156 - HBG748253_2 Vacuolar iron family transporter [1/7] --- Conserved integral membrane protein with 4 transmembrane domains, possible plant or bacterial origin [1/7]

157 - HBG630382_1 Adenosine deaminase-like protein [2/9] --- Adenosine deaminase [1/9]

158 - HBG677626_1 Ammonium transporter channel family [3/31] --- Ammonium transporter homolog protein 4 [1/31] --- Ammonium transporter 3 [1/31] --- Ammonium transporte//

159 - HBG731200_2 FK506-binding protein 1 [3/20] --- Peptidyl-prolyl cis-trans isomerase [2/20] --- Rotamase [1/20] --- Peptidyl-prolyl isomerase FKBP12 [1/20] --- Pept//

160 - HBG739421_1 Protein T12D8 10 [1/4] --- BolA-like protein [1/4] --- Arabidopsis thaliana genomic DNA, chromosome 5, P1 clone:MYH9 [1/4]

161 - HBG571751_1 Ribulose-phosphate 3-epimerase [6/18] --- Ribulose-5-phosphate 3-epimerase [2/18] --- RPE2-1 [1/18] --- Ribulose phosphate 3-epimerase [1/18]

162 - HBG289884_1 Malate dehydrogenase [6/19] --- Malate dehydrogenase, cytoplasmic 2 [1/19] --- Malate dehydrogenase, cytoplasmic 1 [1/19] --- Malate dehydrogenase 3 [//

163 - HBG289982_1 Phosphoserine aminotransferase [6/14] --- Phosphoserine transaminase [1/14] --- Phosphoserine aminotransferase, chloroplastic [1/14]

164 - HBG575564_1 UPF0103 protein YJR008W [1/21] --- UPF0103 protein tag-253 [1/21] --- UPF0103 protein C4H3 04c [1/21] --- Protein MEMO1 homolog [1/21] --- Expressed p//

165 - HBG720894_1 Glycerol-3-phosphate dehydrogenase, mitochondrial [5/17] --- Glycerol-3-phosphate dehydrogenase [2/17] --- Protein Y50E8A 6 [1/17] --- Glycerol-3-phos//

166 - HBG649727_1 Methylenetetrahydrofolate reductase [8/17] --- Methylenetetrahydrofolate reductase 1 [5/17] --- Methylenetetrahydrofolate reductase 2 [3/17]

167 - HBG648406_1 Zinc phosphodiesterase ELAC protein 1 [1/4]

168 - HBG714567_1 Uridine nucleosidase [1/11] --- Inosine-uridine-preferring nucleoside hydrolase homolog [1/11]

169 - HBG753931_2 Hydroxyacylglutathione hydrolase 3, mitochondrial [2/4] --- Protein ETHE1, mitochondrial [1/4]

170 - HBG620708_1

171 - HBG292386_1 Nicotinate phosphoribosyltransferase [2/10]

172 - HBG616575_1 Histidyl-tRNA synthetase, mitochondrial [2/11] --- Histidyl-tRNA synthetase, cytoplasmic [2/11] --- Histidyl-tRNA synthetase [2/11] --- Histidine-tRNA//

173 - HBG329596_1 Histidinol dehydrogenase [3/7] --- Histidinol dehydrogenase, chloroplastic [2/7] --- Histidine biosynthesis trifunctional protein [1/7]

174 - HBG714057_1 rRNA methyltransferase 1, mitochondrial [1/4]

175 - HBG631383_1 Lysyl-tRNA synthetase [15/24] --- Lysyl-tRNA synthetase, mitochondrial [2/24] --- Lysyl-tRNA synthetase, cytoplasmic [2/24]

176 - HBG727793_1 Cationic amino acid transporter [5/21] --- High affinity cationic amino acid transporter 1 [1/21] --- Cationic amino acid transporter 4 [1/21] --- Cat//

177 - HBG553036_2 D-lactate dehydrogenase-like protein [2/9] --- Protein F32D8 12a [1/9] --- D-lactate dehydrogenase, mitochondrial [1/9] --- D-lactate dehydrogenase (C//

178 - HBG649056_1 Malate synthase [3/6] --- Malate synthase 2, glyoxysomal [1/6] --- Malate synthase 1, glyoxysomal [1/6]

179 - HBG649489_1 Citrate synthase [2/11] --- Citrate synthase, peroxisomal [1/11] --- Citrate synthase 3, peroxisomal [1/11] --- Citrate synthase 2, peroxisomal [1/11]//

180 - HBG658237_1 Adenylosuccinate synthetase [8/14] --- Adenylosuccinate synthetase isozyme 2 [1/14] --- Adenylosuccinate synthetase isozyme 1 [1/14] --- Adenylosuccin//

181 - HBG545079_2 Xaa-Pro aminopeptidase 3 [2/8] --- Uncharacterized peptidase YER078C [1/8] --- Uncharacterized peptidase C12B10.05 [1/8]

182 - HBG749096_1 Beta-1,4-xylosidase [1/7]

183 - HBG700628_1 Transferase caf17, mitochondrial [1/4] --- Transferase C1orf69, mitochondrial [1/4]

184 - HBG631012_2 TNF receptor-associated protein 1 homolog, mitochondrial [1/10] --- Heat shock protein 75 kDa, mitochondrial [1/10] --- Heat shock protein [1/10]

185 - HBG690347_1 Protein R11H6 1 [1/10] --- Glutamate carboxypeptidase protein [1/10] --- Glutamate carboxypeptidase-like protein YFR044C [1/10] --- Glutamate carboxyp//

186 - HBG757733_1 3-oxoacyl-[acyl-carrier-protein] synthase, mitochondrial [3/14] --- Protein F10G8 9b [1/14] --- Beta-ketoacyl synthase family protein, (3-oxoacyl-acyl//

187 - HBG464401_1 Ubiquinone biosynthesis monooxygenase COQ6 [2/10] --- Monooxygenase, putatve [2/10] --- Ubiquinone biosynthesis monooxygenase coq-6 [1/10] --- Ubiquin//

188 - HBG444050_1 Phosphorylase [5/18] --- Glycogen phosphorylase 2 [1/18] --- Glycogen phosphorylase 1 [1/18] --- Glycogen phosphorylase [1/18] --- Alpha-glucan phosph//

189 - HBG721667_1 Methionyl-tRNA synthetase, mitochondrial [4/13] --- Methionyl-tRNA synthetase [3/13] --- Protein Y105E8A 20b [1/13] --- Methionyl-tRNA synthetase of p//

190 - HBG409904_1

191 - HBG353770_1 Succinyl-CoA:3-ketoacid-coenzyme A transferase, mitochondrial [2/17] --- Succinyl-coa:3-ketoacid-coenzyme a transferase-like protein [2/17] --- Succin//

192 - HBG436079_1 Deoxyuridine 5'-triphosphate nucleotidohydrolase [4/10] --- DUTP pyrophosphatase-like protein [1/10] --- DUTP diphosphatase [1/10]

193 - HBG445152_1 Proable nucleoside diphosphate kinase DDB_G0292928 [1/5] --- Nucleoside diphosphate kinase homolog 5 [1/5] --- Nucleoside diphosphate kinase 6 [1/5] -//

194 - HBG385416_2 Ribosomal protein S11 [2/6] --- Protein W04D2 5 [1/6] --- 30S ribosomal protein S11 [1/6] --- 28S ribosomal protein S11, mitochondrial [1/6]

195 - HBG721674_1 Long-chain-fatty-acid--CoA ligase 1 [3/66] --- Acyl-CoA synthetase [3/66] --- Long-chain-fatty-acid--CoA ligase 4 [2/66] --- Long-chain-fatty-acid--Co//

196 - HBG735169_1 DNA mismatch repair protein MSH3 [3/6] --- DNA mismatch repair protein Msh3 [3/6]

197 - HBG748215_2 Cysteine synthase [10/27] --- Cysteine synthase, mitochondrial [3/27] --- Cysteine synthase, chloroplastic/chromoplastic [1/27] --- Cysteine synthase,//

198 - HBG414045_2 Maf-like protein DDB_G0281937 [1/6] --- MAF family protein [1/6]

199 - HBG693975_2 Cobalamin synthesis protein [1/4]

200 - HBG559459_1 tRNA isopentenyltransferase [2/7] --- tRNA isopentenyltransferase, mitochondrial [1/7] --- Isopentenyltransferase [1/7] --- Abnormal growth rate prote//

201 - HBG286048_1 D-tyrosyl-tRNA(Tyr) deacylase [12/16] --- D-tyrosyl-tRNA(Tyr) deacylase 1 [1/16]

202 - HBG742418_3 Nitrilase-like protein [1/4] --- Nitrilase homolog 1 [1/4] --- Hydrolase, carbon-nitrogen family protein [1/4]

203 - HBG322449_1 Glucose-6-phosphate 1-dehydrogenase [14/26] --- Glucose-6-phosphate 1-dehydrogenase, cytoplasmic isoform 1 [3/26] --- Glucose-6-phosphate dehydrogenas//

204 - HBG588098_1 Thymidylate synthase [6/17] --- Dihydrofolate reductase-thymidylate synthase [4/17] --- Bifunctional dihydrofolate reductase-thymidylate synthase 2 [1//

205 - HBG691931_1 Oxidoreductase C10orf33 [1/4]

206 - HBG518924_1 Isocitrate dehydrogenase [NAD] subunit 2, mitochondrial [2/33] --- Isocitrate dehydrogenase [NAD] subunit 1, mitochondrial [2/33] --- Isocitrate dehyd//

207 - HBG594899_1 Ribosomal protein L14 [2/5] --- 39S ribosomal protein L14, mitochondrial [1/5]

208 - HBG631180_1 Coproporphyrinogen-III oxidase [2/10] --- Coproporphyrinogen oxidase. coproporphyrinogen III oxidase coproporphyrinogenase [1/10] --- Coproporphyrinog//

209 - HBG609879_1 Superoxide dismutase [Cu-Zn] [11/27] --- Superoxide dismutase (ZK430.3) [Cu-Zn] [1/27] --- Superoxide dismutase [Cu-Zn], chloroplastic [1/27] --- Supe//

210 - HBG734153_1

211 - HBG286375_1 GTP-binding protein [5/16] --- GTP-Binding protein lepA [1/16] --- GTP-binding protein GUF1 homolog [1/16] --- GTP-binding protein GUF1 [1/16]

212 - HBG289648_1 Methionine synthase [5/7]

213 - HBG635315_2 Heat shock protein 40-like [2/48] --- Heat-shock protein [2/48] --- Radial spoke protein 16 [1/48] --- Protein SIS1 [1/48] --- Protein psi1 [1/48] ---//

214 - HBG352811_1 Threonyl-tRNA synthetase, cytoplasmic [5/26] --- Threonyl-tRNA synthetase, mitochondrial [4/26] --- Threonyl-tRNA synthetase 2, cytoplasmic [2/26] ---//

215 - HBG590661_2 NADP-specific glutamate dehydrogenase 2 [1/5] --- NADP-specific glutamate dehydrogenase 1 [1/5] --- NADP-specific glutamate dehydrogenase [1/5] --- Gl//

216 - HBG731261_1 Fructose-1,6-bisphosphatase [10/23] --- Fructose-1,6-bisphosphatase, cytosolic [2/23] --- Plastidic inositol phosphatase [1/23] --- Fructose-bisphosph//

217 - HBG535236_1 Methylcrotonoyl-CoA carboxylase subunit alpha, mitochondrial [4/13] --- Protein F32B6 2 [1/13] --- Methylcrotonoyl-Coenzyme A carboxylase 1 [1/13] ---//

218 - HBG697135_1 Ferrochelatase, mitochondrial [3/8] --- Ferrochelatase [3/8]

219 - HBG713904_1 NAD+ kinase [2/11] --- Uncharacterized kinase YEL041W [1/11] --- Uncharacterized kinase C3H5.11 [1/11] --- NAD+ kinase family protein [1/11] --- NAD(+//

220 - HBG594170_1 39S ribosomal protein L11, mitochondrial [2/12] --- Mitochondrial ribosomal protein L11 [1/12] --- 60S ribosomal protein L19, mitochondrial [1/12] ---//

221 - HBG708281_1 Triosephosphate isomerase [11/19] --- Triosephosphate isomerase, chloroplastic [2/19] --- Triosephosphate isomerase, cytosolic [1/19]

222 - HBG693975_1 Cytoplasm protein [1/14] --- COBW domain-containing protein C15D4 05 [1/14] --- COBW domain-containing protein 6 [1/14] --- COBW domain-containing pro//

223 - HBG464473_1 Endonuclease III [3/16] --- Endonuclease III homolog [2/16] --- Mitochondrial DNA base excision repair N-glycosylase 1 [1/16] --- Endonuclease III-lik//

224 - HBG480761_1 Protein T14G10 1 [1/9] --- Bifunctional 3'-phosphoadenosine 5'-phosphosulfate synthetase 1 [1/9] --- ATP sulfurylase/APS kinase isoform SK2 [1/9] --- //

225 - HBG687898_1 Malonyl-CoA:ACP transacylase [2/9] --- Malonyl CoA-acyl carrier protein transacylase, mitochondrial [1/9]

226 - HBG744947_1 Tetrahydrofolylpolyglutamate synthase [4/12] --- Folylpolyglutamate synthetase, chloroplastic isoform [2/12] --- Folylpolyglutamate synthase [2/12] --//

227 - HBG752660_2 Dolichyl-phosphate beta-glucosyltransferase [4/13]

228 - HBG743217_2 Histidine triad nucleotide-binding protein 3 [1/5]

229 - HBG738311_1 Gamma-glutamyltranspeptidase 1 [3/23] --- Gamma-glutamyltransferase [3/23] --- Gamma-glutamyltranspeptidase 2 [2/23] --- Gamma-glutamyltransferase-lik//

230 - HBG571736_1 Glyceraldehyde-3-phosphate dehydrogenase [5/24] --- Glyceraldehyde-3-phosphate dehydrogenase 2 [3/24] --- Glyceraldehyde-3-phosphate dehydrogenase 1 [//

231 - HBG594899_3 54S ribosomal protein L38, mitochondrial [2/6] --- Mitochondrial 60s ribosomal protein l38 (Yml38) [1/6] --- 60S ribosomal protein L14, mitochondrial //

232 - HBG635315_3 DNAj protein [2/22] --- DnaJ homolog 1, mitochondrial [2/22] --- Chaperone protein dnaJ 1, mitochondrial [2/22] --- Heat shock protein DnaJ family pro//

233 - HBG635218_1 Protein F35G2 2 [1/18] --- Isochorismatase family protein 2B [1/18] --- Isochorismatase family protein 2A [1/18] --- Isochorismatase family protein 1B//

234 - HBG737405_2 Ribosomal protein S13 [2/5] --- 37S ribosomal protein SWS2, mitochondrial [1/5] --- 37S ribosomal protein subunit sws2, mitochondrial [1/5] --- 30s ri//

235 - HBG535305_1 Adenylyltransferase and sulfurtransferase MOCS3 [6/14] --- URM1 activating enzyme [1/14] --- Molybdopterin synthase sulphurylase-like protein [1/14] -//

236 - HBG536385_1 Protein Y105E8B 5 [1/3] --- Hypoxanthine-guanine phosphoribosyltransferase [1/3]

237 - HBG289671_1 Proline synthetase co-transcribed bacterial homolog protein [3/17] --- UPF0001 protein YBL036C [1/17] --- UPF0001 protein C644 09 [1/17]

238 - HBG586485_3 MRP protein-like protein [1/10] --- MRP like MinD family ATpase [1/10]

239 - HBG703377_1 10 kDa heat shock protein, mitochondrial [4/22] --- 10 kDa heat shock protein [4/22] --- Chaperonin Cpn10 family protein [1/22] --- Chaperonin 10 Kd s//

240 - HBG328751_1 C-1-tetrahydrofolate synthase, cytoplasmic [2/14] --- Methenyl tetrahydrofolate cyclohydrolase / NADP-dependent methylene H4F dehydrogenase [1/14] ---//

241 - HBG405569_1 Biotin synthase [4/7] --- Biotin synthase, mitochondrial [1/7]

242 - HBG453500_1 Phosphoglycerate kinase [8/15] --- Phosphoglycerate kinase 2 [1/15] --- Phosphoglycerate kinase 1 [1/15]

243 - HBG731200_1 FK506-binding protein 2 [4/17] --- Protein F36H1 1 [1/17] --- Immunophilin [1/17] --- FK506-binding protein 7 [1/17] --- FK506-binding protein 2-2 [1///

244 - HBG334108_2 Glutamyl-tRNA synthetase, cytoplasmic [3/13] --- Glutamyl-tRNA synthetase [2/13] --- Protein ZC434 5 [1/13] --- Glutamate-tRNA ligase [1/13] --- Gluta//

245 - HBG736296_1 40S ribosomal protein SA [5/27] --- 40S ribosomal protein Sa-1 [2/27] --- 40S ribosomal protein S0-B [2/27] --- 40S ribosomal protein S0-A [2/27] --- //

246 - HBG737692_1 Elongation factor 2 [12/64] --- Ribosome assembly protein 1 [2/64] --- Elongation factor 2-like protein [2/64] --- U5 small nuclear ribonucleoprotein //

247 - HBG629391_1 Seryl-tRNA synthetase, cytoplasmic [5/17] --- Seryl-tRNA synthetase [3/17] --- Sys1 [1/17] --- Serine-tRNA ligase [1/17]

248 - HBG559107_1 Type II DNA topoisomerase VI subunit A 2 [1/7] --- Type II DNA topoisomerase VI subunit [1/7] --- Meiotic recombination protein SPO11-1 [1/7] --- DNA //

249 - HBG325902_1 Thiazole biosynthetic enzyme, mitochondrial [2/4] --- Thiazole biosynthetic enzyme, chloroplastic [1/4]

250 - HBG716221_1 Deoxyhypusine synthase [13/21]

251 - HBG497188_1 Eukaryotic peptide chain release factor subunit 1 [5/20] --- Eukaryotic peptide chain release factor subunit 1-1 [2/20] --- Eukaryotic peptide chain r//

252 - HBG435805_1 Tryptophanyl-tRNA synthetase [5/20] --- Tryptophanyl-tRNA synthetase, cytoplasmic [4/20] --- Tryptophan-tRNA ligase [1/20] --- tRNA synthetase [1/20] //

253 - HBG735806_1 Mth1 SpoU superfamily-SPOUT methylase [1/9] --- HSPC109 [1/9]

254 - HBG317000_1 Elongator complex protein 3 [6/14] --- Pol II transcription elongation factor [1/14] --- Histone acetyltransferase [1/14]

255 - HBG631304_1 GTP-binding protein [7/39] --- Developmentally regulated GTP-binding protein [2/39] --- Cytoplasm protein [2/39] --- Protein T28D6 6 [1/39] --- GTP-bi//

256 - HBG564658_1 Signal peptidase complex catalytic subunit sec11 [2/19] --- Signal peptidase type I, (Serine peptidase, clan sf, family s26a) [1/19] --- Signal peptid//

257 - HBG445334_1 Leucyl-tRNA synthetase, cytoplasmic [4/13] --- Leucyl-tRNA synthetase [2/13] --- Leucine-tRNA ligase [1/13]

258 - HBG460599_1 GPN-loop GTPase 1 homolog [2/17] --- XPA-interacting protein [1/17] --- XPA binding protein 1 [1/17] --- GTPase NPA3 [1/17] --- GTPase npa3 [1/17] ---//

259 - HBG330667_1 Tyrosyl-tRNA synthetase (Tyrosyl-tRNA ligase [1/8] --- Tyrosine-tRNA ligase [1/8]

260 - HBG460442_1 40S ribosomal protein S17 [8/33] --- 40S ribosomal protein S17-4 [4/33] --- 40S ribosomal protein S17-B [2/33] --- 40S ribosomal protein S17-A [2/33] //

261 - HBG33410X_1 Prolyl-trna synthetase, (Bifunctional aminoacyl-trna synthetase, putative) [2/20] --- Multifunctional aminoacyl-tRNA ligase-like protein [2/20] --- Pr//

262 - HBG635083_1 Eukaryotic translation initiation factor 5B [4/21] --- Translation initiation factor IF-2 [1/21] --- Translation initiation factor if-2 [1/21] --- GTP//

263 - HBG589438_1 Type II secretory pathway family [1/27] --- Transport protein Sec61 alpha subunit [1/27] --- Sec sixty-one protein homolog [1/27] --- Sec61 [1/27] ---//

264 - HBG413235_1 RAD51/dmc1 protein [2/28] --- Rad51 [2/28] --- DNA repair protein [2/28] --- RAD51 protein [1/28] --- Rad51 DNA recombination/repair protein [1/28] --//

265 - HBG714769_1 60S ribosomal protein L26 [8/27] --- Structural constituent of ribosome [1/27] --- Rpl26 [1/27] --- 60S ribosomal protein L26-like 1 [1/27] --- 60S ri//

266 - HBG629394_1 Signal recognition particle 19 kDa protein [3/8] --- Type II secretory pathway family [1/8] --- Signal recognition particle 19 kDa protein homolog [1///

267 - HBG574115_1 Serine/threonine-protein kinase BUD32 [2/15] --- TP53-regulating kinase [1/15] --- Serine/threonine-protein kinase BUD32 homolog [1/15] --- Serine/thr//

268 - HBG716770_1 Serine/threonine protein phosphatase [95/263] --- Serine/threonine-protein phosphatase PP2A-1 catalytic subunit [3/263] --- Serine/threonine-protein p//

269 - HBG611715_1 Nucleolar protein 58 [5/41] --- Nucleolar protein 56 [4/41] --- Nucleolar RNA binding protein [3/41] --- Nucleolar protein [2/41] --- Small nuclear ri//

270 - HBG498094_1 H/ACA ribonucleoprotein complex subunit 3 [4/19] --- H/ACA ribonucleoprotein complex subunit 3-like protein [3/19] --- Nucleolar RNA-binding protein [//

271 - HBG745393_1 Ribosomal protein S8 [9/35] --- 40S ribosomal protein S8 [5/35] --- Anopheles gambiae ribosomal protein S8 [1/35] --- 40S ribosomal protein S8-B [1/35//

272 - HBG745735_1 60S ribosomal protein L13a [7/33] --- 60S ribosomal protein L16-B [2/33] --- 60S ribosomal protein L16-A [2/33] --- 60S ribosomal protein L13a-4 [2/33//

273 - HBG749829_1 RuvB-like helicase 2 [3/36] --- RuvB-like helicase 1 [2/36] --- RuvB-like DNA helicase [2/36] --- Rvb2-like protein [1/36] --- Rvb1-like protein [1/36//

274 - HBG594170_2 60S ribosomal protein L12 [11/28] --- Rpl12 [1/28] --- Ribosomal protein L12 variant [1/28] --- 60S ribosomal protein L12-3 [1/28] --- 60S ribosomal p//

275 - HBG397932_1 Guanine nucleotide-binding protein-like 3 homolog [2/15] --- Yer006wp-like Yjeq GTpase [1/15] --- Nuclear GTP-binding protein NUG1 [1/15] --- Guanine //

276 - HBG726909_1 Nucleolar protein [2/15] --- Ribosomal RNA methyltransferase Nop2 [1/15] --- Ribosomal RNA methyltransferase nop2 [1/15] --- Nop2p family of SUN/fmu R//

277 - HBG739027_1 H/ACA ribonucleoprotein complex subunit 2 [3/37] --- 13 kDa ribonucleoprotein-associated protein [3/37] --- NHP2-like protein 1 homolog [2/37] --- H/A//

278 - HBG499785_1 DNA-directed RNA polymerase [18/36] --- DNA-directed RNA polymerase II subunit RPB1 [4/36] --- DNA-directed RNA polymerase II subunit rpb1 [2/36] --- //

279 - HBG586249_2 GTP-binding protein [2/5] --- MJ1332/Ygr210cp-like GTP binding protein [1/5]

280 - HBG392194_1 Ribosomal protein S27 [7/22] --- 40S ribosomal protein S27 [3/22] --- 40S ribosomal protein S27-1 [2/22] --- 40S ribosomal protein S27-B [1/22] --- 40//

281 - HBG297404_1 rRNA 2'-O-methyltransferase fibrillarin [5/26] --- Fibrillarin [5/26] --- rRNA/tRNA 2'-O-methyltransferase fibrillarin-like protein 1 [1/26] --- rRNA //

282 - HBG735443_1 40S ribosomal protein S15a [5/37] --- 40S ribosomal protein S15a-1 [3/37] --- 40S ribosomal protein S22 [2/37] --- Rps15A [1/37] --- Ribosomal protein//

283 - HBG521228_1 Eukaryotic translation initiation factor 1A [5/20] --- Translation initiation factor eIF-1A [2/20] --- Eukaryotic translation initiation factor 1A, Y-//

284 - HBG610728_1 60S ribosomal protein L37a [7/31] --- 60S ribosomal protein L43 [2/31] --- Rpl37A [1/31] --- Ribosomal protein L37ae [1/31] --- 60S ribosomal protein //

285 - HBG539019_1 DNA-directed RNA polymerases I and III subunit RPAC1 [3/39] --- DNA-directed RNA polymerase II subunit RPB3-B [2/39] --- DNA-directed RNA polymerase I//

286 - HBG749684_2 Small nuclear ribonucleoprotein F [5/14] --- Sm-f snRNP core complex protein [1/14] --- Sm-F [1/14] --- mRNA processing-related protein [1/14]

287 - HBG747181_1 40S ribosomal protein S23 [11/28] --- Rps23 [1/28] --- Ribosomal protein S23 [1/28] --- 40S ribosomal protein S23-2 [1/28] --- 40S ribosomal protein S//

288 - HBG457663_1 TRNA modification enzyme [1/9] --- CDKAL1-like protein [1/9] --- CDK5 regulatory subunit-associated protein 1-like 1 [1/9] --- 2-methylthioadenine syn//

289 - HBG562580_2 Signal recognition particle receptor subunit alpha homolog [2/15] --- Signal recognition particle receptor subunit alpha [2/15] --- Type II secretory //

290 - HBG589144_1 40S ribosomal protein S29 [5/23] --- Ribosomal protein s29 [2/23] --- Rps29A [1/23] --- Ribosomal protein, small subunit protein 29 [1/23] --- Ribosom//

291 - HBG546212_1 MCM family protein [5/103] --- Minichromosome maintenance (MCM) complex subunit [3/103] --- ATP dependent DNA helicase [3/103] --- Minchromosome maint//

292 - HBG588353_1 40S ribosomal protein S9 [7/29] --- 40S ribosomal protein S9-B [2/29] --- 40S ribosomal protein S9-A [2/29] --- 40S ribosomal protein S9-1 [2/29] --- //

293 - HBG646526_1 DNA-directed RNA polymerase subunit [4/20] --- DNA-directed RNA polymerases I, II, and III subunit RPABC2 [3/20] --- Rpabc6 [1/20] --- Polymerase (RNA//

294 - HBG746084_2 Serine/threonine-protein kinase RIO1 [2/16] --- Serine/threonine-protein kinase rio1 [2/16] --- Similar to extragenic suppressor of bimD6 mutation (Em//

295 - HBG385416_1 40S ribosomal protein S14 [9/29] --- Structural constituent of ribosome [1/29] --- Rps14 [1/29] --- Ribosomal protein S14 [1/29] --- 40S ribosomal pro//

296 - HBG553631_1 60S ribosomal protein L30 [5/23] --- 60S ribosomal protein L30-2 [2/23] --- 60S ribosomal protein L30-1 [2/23] --- Rpl30 [1/23] --- Protein Y106G6H 3 //

297 - HBG327651_1 Cysteinyl-tRNA synthetase [5/21] --- Cysteinyl-tRNA synthetase, mitochondrial [2/21] --- Cysteinyl trna synthetase protein 1, isoform a [1/21] --- Cys//

298 - HBG568696_1 60S ribosomal protein L17 [8/31] --- 60S ribosomal protein L17-B [2/31] --- 60S ribosomal protein L17-A [2/31] --- Rpl17 [1/31] --- 60S ribosomal prot//

299 - HBG299153_1 40S ribosomal protein S2 [9/29] --- 40S ribosomal protein S2-2 [3/29] --- Rps2 [1/29] --- Ribosomal protein S2 [1/29] --- 40S ribosomal protein S2/S5 //

300 - HBG726964_1 DNA-directed RNA polymerases I and III subunit RPAC2 [4/29] --- DNA-directed RNA polymerase II subunit RPB11 [4/29] --- Arabidopsis thaliana RNA polym//

301 - HBG318153_1 Methionine aminopeptidase [8/22] --- Methionine aminopeptidase 2 [4/22] --- Methionine aminopeptidase 2B [3/22] --- Methionine aminopeptidase 2A [1/22//

302 - HBG594417_1 40S ribosomal protein S19 [3/29] --- Ribosomal protein S19 [2/29] --- 40S ribosomal protein S19-B [2/29] --- 40S ribosomal protein S19-A [2/29] --- Rp//

303 - HBG319978_1 Glycyl-tRNA synthetase [5/19] --- Similar to glycyl tRNA synthetase [1/19] --- Glycyl-tRNA synthetase, cytoplasmic [1/19] --- Glycyl-tRNA synthetase 2//

304 - HBG402643_1 40S ribosomal protein S3a [9/28] --- Rps3A [1/28] --- 40S ribosomal protein S3aE-B [1/28] --- 40s ribosomal protein s3ae-a (S1-a) [1/28] --- 40S ribos//

305 - HBG297325_1 40S ribosomal protein S5 [7/28] --- 40S ribosomal protein S5-2 [2/28] --- 40S ribosomal protein S5-1 [2/28] --- Rps5 [1/28] --- 40S ribosomal protein //

306 - HBG589638_1 Eukaryotic translation initiation factor 6 [6/20] --- Eukaryotic translation initiation factor 6 (EIF-6) [2/20] --- Eukaryotic translation initiation //

307 - HBG297464_1 Ribosomal protein L3 [7/31] --- 60S ribosomal protein L3 [4/31] --- Rpl3 [1/31] --- Ribosomal protein L3, mitochondrial [1/31] --- Large subunit ribos//

308 - HBG562580_1 Signal recognition particle 54 kDa protein 3 [2/21] --- Signal recognition particle 54 kDa protein [2/21] --- Type II secretory pathway family [1/21] //

309 - HBG392118_1 40S ribosomal protein S4 [6/30] --- 40S ribosomal protein S4-2 [2/30] --- Rps4 [1/30] --- Ribosomal protein S4 [1/30] --- 40S ribosomal protein S4, Y //

310 - HBG746084_1 Serine/threonine-protein kinase RIO2 [2/15] --- Serine/threonine-protein kinase rio2 [2/15] --- Protein Y105E8B 3 [1/15]

311 - HBG413235_2 DNA repair protein RAD51 homolog 3 [3/5] --- Rad51 DNA recombinase 3 [1/5]

312 - HBG497568_1 60S ribosomal protein L32 [7/31] --- 60S ribosomal protein L32-2 [2/31] --- Rpl32 [1/31] --- Protein T24B8 1a [1/31] --- 60S ribosomal protein L32-B [//

313 - HBG527152_1 UPF0293 protein YOR006C [1/15] --- UPF0293 protein C1F3 04c [1/15] --- UPF0293 protein C16orf42 [1/15] --- Saccharomyces Yor006cp like protein conserv//

314 - HBG597806_1 CTP synthase [5/23] --- CTP synthase 2 [2/23] --- CTP synthase 1 [2/23] --- T17H7 12 [1/23] --- Protein W06H3 3 [1/23] --- Cytidine triphosphate synth//

315 - HBG319664_1 Dimethyladenosine transferase [6/19] --- Ribosomal RNA adenine dimethylase family protein [2/19] --- rRNA (Adenine-N6,N6-)-dimethyltransferase [1/19] //

316 - HBG499923_2 Proteasome subunit beta type [11/24] --- Proteasome subunit beta type-5 [3/24] --- Proteasome subunit beta type-5-B [1/24] --- Proteasome subunit beta//

317 - HBG307515_1 40S ribosomal protein S15 [9/33] --- 40S ribosomal protein S15-4 [2/33] --- 40S ribosomal protein S15-1 [2/33] --- Rps15 [1/33] --- 40S ribosomal prot//

318 - HBG748852_1 60S ribosomal protein L19 [11/32] --- Ribosomal protein L19 [2/32] --- Rpl19 [1/32] --- 60S ribosomal protein L19-B [1/32] --- 60S ribosomal protein L//

319 - HBG738095_1 Eukaryotic translation initiation factor 2 subunit beta [5/18] --- Eukaryotic translation initiation factor 2 subunit 2 [2/18] --- Translation initiat//

320 - HBG304663_2 O-sialoglycoprotein endopeptidase [3/16] --- Glycoprotein endopeptidase - like protein [2/16] --- Glycoprotein endopeptidase KAE1 [2/16] --- O-sialogl//

321 - HBG460511_1 Diphthine synthase [13/18] --- DPH5 protein [1/18]

322 - HBG577798_1 Ribosomal protein L15 [10/29] --- 60S ribosomal protein L15 [4/29] --- 60S ribosomal protein L15-B [2/29] --- 60S ribosomal protein L15-A [2/29] --- 6//

323 - HBG646536_1 Transcription initiation factor IIB [5/15] --- Transcription initiation factor iib [2/15] --- Transcription initiation factor IIB-2 [1/15] --- Transcr//

324 - HBG316531_1 60S ribosomal protein L4 [3/24] --- Ribosomal protein L1a [2/24] --- 60S ribosomal protein L4-B [2/24] --- 60S ribosomal protein L4-A [2/24] --- 60S r//

325 - HBG392125_1 40S ribosomal protein S28 [5/27] --- 40S ribosomal protein S33 [4/27] --- 40S ribosomal protein S28-1 [2/27] --- Rps28 [1/27] --- 40S ribosomal protei//

326 - HBG460460_1 Ribosomal protein L37 [5/23] --- 60S ribosomal protein L37 [3/23] --- 60S ribosomal protein L37-B [2/23] --- 60S ribosomal protein L37-A [2/23] --- 60//

327 - HBG541599_1 Replication factor C subunit 4 [5/50] --- Replication factor C subunit 2 [4/50] --- Replication factor C subunit 5 [2/50] --- Replication factor C, su//

328 - HBG726401_1 Possible double-stranded DNA-binding domain, small conserved protein [1/14] --- cDNA FLJ52456, moderately similar to Programmed cell death protein 5 [//

329 - HBG518785_1 40S ribosomal protein S16 [11/29] --- 40S ribosomal protein S16-3 [2/29] --- RPS16 protein [1/29] --- Rps16 [1/29] --- PRCDNA95 [1/29] --- 40S ribosom//

330 - HBG748975_1 40S ribosomal protein S3 [9/23] --- Rps3 [1/23] --- 40S ribosomal protein S3, KH domain [1/23] --- 40S ribosomal protein S3-3 [1/23] --- 40S ribosomal//

331 - HBG497667_1 Phenylalanyl-tRNA synthetase beta chain [9/17] --- Phenylalanyl-tRNA synthetase [1/17]

332 - HBG397258_1 H/ACA ribonucleoprotein complex subunit 4 [5/18] --- Centromere/microtubule binding protein cbf5 [3/18] --- Cbf5p [1/18]

333 - HBG391971_1 DNA-directed RNA polymerases I, II, and III subunit RPABC5 [5/18] --- Rpb10 [1/18] --- DNA-directed RNA polymerase subunit [1/18] --- DNA-directed RNA//

334 - HBG592167_1 60S ribosomal protein L11 [8/33] --- 60S ribosomal protein L11-2 [4/33] --- 60S ribosomal protein L11 (L5, L16) [2/33] --- Rpl11B [1/33] --- Ribosomal//

335 - HBG726495_1 ATP-binding domain-containing protein 4 [1/8]

336 - HBG594899_2 60S ribosomal protein L23 [12/26] --- Rpl23 [1/26] --- 60s ribosomal protein l23 [1/26]

337 - HBG391676_1 60S ribosomal protein L5 [10/23] --- Rpl5 [1/23] --- Ribosomal protein L5 variant [1/23] --- 60S ribosomal protein L5-B [1/23] --- 60s ribosomal prote//

338 - HBG512729_1 60S ribosomal protein L10 [7/29] --- 60S ribosomal protein L10-1 [2/29] --- Rpl10 [1/29] --- Ribosomal protein L10 [1/29] --- 60S ribosomal protein L1//

339 - HBG646581_1 N(6)-adenine-specific DNA methyltransferase 1 [1/11] --- eRF1 methyltransferase catalytic subunit MTQ2 [1/11] --- eRF1 methyltransferase catalytic sub//

340 - HBG727142_1 60S ribosomal protein L27a [4/28] --- 60S ribosomal protein L27A/L29 [2/28] --- Rpl27A [1/28] --- 60S ribosomal protein L28-B [1/28] --- 60S ribosomal//

341 - HBG727906_1 60S ribosomal protein L39 [3/17] --- 60S ribosomal protein L39-1 [2/17] --- 60S ribosomal protein L39-like 5 [1/17] --- 60S ribosomal protein L39-like//

342 - HBG497668_1 Phenylalanyl-tRNA synthetase alpha chain [6/17] --- Phenylalanyl-tRNA synthetase [1/17] --- Phenylalanyl (T08B2.9) (F) trna synthetase protein 1, isof//

343 - HBG749684_4 U6 snRNA-associated Sm-like protein LSm3 [4/13] --- Protein Y62E10A 12 [1/13]

344 - HBG526257_1 Peptidyl-tRNA hydrolase 2 [4/21] --- Peptidyl-tRNA hydrolase 2, mitochondrial [1/21] --- Aminoacyl-tRNA hydrolase [1/21]

345 - HBG737405_1 40S ribosomal protein S18 [13/27] --- Ribosomal protein S18 [2/27] --- Ribosomal protein S18A, rps18ap, HhH domain [1/27] --- Protein Y57G11C 16 [1/27//

346 - HBG553443_1 Translation machinery-associated protein 20 [2/15] --- Yer007c-ap/MCT-1 like PUA RNA binding domain containing protein [1/15] --- Malignant T cell amp//

347 - HBG584843_1 Ribonuclease H2 subunit A [7/13] --- Ribonuclease [3/13]

348 - HBG316651_1 Flap endonuclease-1 (FEN-1) [2/16] --- Flap endonuclease 1 [2/16] --- XPG [1/16] --- Structure-specific endonuclease RAD27 [1/16] --- Flap endonucleas//

349 - HBG499930_1 TATA-box-binding protein [5/26] --- TATA-box-binding protein 2 [2/26] --- TATA-box-binding protein 1 [2/26] --- Transcription elongation-nucleosome di//

350 - HBG553083_1 60S ribosomal protein L34 [6/31] --- 60S ribosomal protein L34-B [2/31] --- 60S ribosomal protein L34-A [2/31] --- 60S ribosomal protein L34-1 [2/31] //

351 - HBG317648_1 DNA-directed RNA polymerase [18/37] --- DNA-directed RNA polymerase II subunit RPB2 [5/37] --- DNA-directed RNA polymerase III subunit RPC2 [3/37] ---//

352 - HBG750455_1 40S ribosomal protein S11 [10/29] --- Rps11 [1/29] --- Ribosomal protein [1/29] --- Protein F40F11 1 [1/29] --- 40S ribosomal proteins S11 [1/29] --- //

353 - HBG748739_1 60S ribosomal protein L2 [9/29] --- 60S ribosomal protein L8 [4/29] --- Rpl8 [1/29] --- 60S ribosomal proteins L8/L2 [1/29] --- 60S ribosomal protein //

354 - HBG749684_3 U6 snRNA-associated Sm-like protein LSm4 [5/31] --- Small nuclear ribonucleoprotein Sm D3 [3/31] --- Small nuclear ribonucleoprotein SmD3 [1/31] --- S//

355 - HBG497499_1 60S ribosomal protein L21 [3/36] --- 60S ribosomal protein L21-B [2/36] --- 60S ribosomal protein L21-A [2/36] --- 60S ribosomal protein L21-2 [2/36] //

356 - HBG582718_1 Methenyltetrahydrofolate synthetase domain-containing protein [1/4]

357 - HBG446869_1 Methyltransferase NSUN6 [1/3]

358 - HBG539631_1 Protein C38D4 9 [1/9]

359 - HBG646389_1 Adenylate kinase isoenzyme 6 [3/15] --- Possible nucleotide kinase related to CMP and AMP kinases [1/15] --- Adenylate kinase FAP7 [1/15] --- Adenylat//

360 - HBG729173_1 Protein archease-like [2/6] --- Homo sapiens zinc finger and BTB domain containing 8 opposite strand (ZBTB8OS), mRNA [1/6]

361 - HBG606796_1 60S ribosomal protein L9 [8/28] --- Rpl9 [2/28] --- 60S ribosomal protein L9-B [2/28] --- 60S ribosomal protein L9-A [2/28] --- 60S ribosomal protein //

362 - HBG496807_1 60S ribosomal protein L44 [6/25] --- 60S ribosomal protein L36a [3/25] --- 60S ribosomal protein L42 [2/25] --- Ribosomal protein L44 [1/25] --- 60S r//

363 - HBG747651_1 40S ribosomal protein S13 [11/27] --- Rps13 [1/27] --- 40S ribosomal protein S13-2 [1/27] --- 40S ribosomal protein S13-1 [1/27]

364 - HBG541846_1 Cytoplasmic tRNA 2-thiolation protein 1 [8/17] --- T23E18 11 [1/17] --- MJ1157-like thiouridine synthase (Pploop atpase) plus Zn ribbon involved in RN//

365 - HBG317444_1 40S ribosomal protein S20 [5/26] --- 40S ribosomal protein S20-2 [3/26] --- 40S ribosomal protein S20-1 [3/26] --- Ribosomal protein s20 [2/26] --- Rp//

366 - HBG297745_1 Translation initiation factor RLI1 [1/19] --- RNaseL inhibitor-like protein [1/19] --- RNase L inhibitor-like protein [1/19] --- Rli1 [1/19] --- Ribon//

367 - HBG744826_1 40S ribosomal protein S26 [6/27] --- Ribosomal protein s26 [2/27] --- 40S ribosomal protein S26-B [2/27] --- 40S ribosomal protein S26-A [2/27] --- Rp//

368 - HBG339355_1 Catalase [8/16] --- Peroxisomal catalase A [1/16] --- Peroxisomal catalase 1 [1/16] --- Catalase T [1/16] --- Catalase-A [1/16] --- Catalase-2 [1/16]

369 - HBG715717_1 Zinc transporter ZIP13 [1/12] --- Zinc transporter YKE4 [1/12] --- Zinc transporter SLC39A7 [1/12] --- Zinc permease family [1/12] --- Protein tag-230//

370 - HBG716667_1 UPF0551 protein C8orf38, mitochondrial [1/5]

371 - HBG742418_1 Nitrilase homolog 2 [2/21] --- Nitrilase [2/21] --- UPF0012 hydrolase C26A3.11 [1/21] --- Hydrolase NIT3 [1/21] --- Hydrolase NIT2 [1/21] --- Hydrolas//

372 - HBG383791_1 Selenophosphate synthetase [2/10] --- Selenide, water dikinase [2/10] --- Selenide, water dikinase 2 [1/10] --- Selenide, water dikinase 1 [1/10]

373 - HBG629833_1 Deoxyribonuclease Tat-D [2/16] --- TatD related deoxyribonuclease [1/16] --- Deoxyribonuclease TATDN1 [1/16] --- Deoxyribonuclease [1/16] --- Cytoplas//

374 - HBG570821_1 DNA ligase [9/23] --- DNA ligase 1 [6/23] --- DNA ligase 3 [1/23]

375 - HBG381459_1 GDP-L-fucose synthetase [1/6] --- GDP-4-keto-6-deoxy-D-mannose-3,5-epimerase-4-reductase [1/6] --- Dehydratase [1/6]

376 - HBG672375_1 Ornithine decarboxylase [9/16] --- Antizyme inhibitor 1 [1/16]

377 - HBG705794_1 Aquaporin PIP1-2 [3/28] --- Aquaporin PIP2-1 [2/28] --- Aquaporin PIP1-4 [2/28] --- Aquaporin PIP1-3 [2/28] --- Aquaporin PIP1-1 [2/28] --- Water chan//

378 - HBG646794_1 4-nitrophenylphosphatase [4/23] --- 4-nitrophenylphosphatase-like [3/23] --- Phosphoglycolate phosphatase [2/23]

379 - HBG705794_2 Protein F40F9 9 [1/14] --- Protein C35A5 1 [1/14] --- Protein C32C4 2 [1/14] --- Aquaporin TIP5-1 [1/14] --- Aquaporin TIP4-1 [1/14] --- Aquaporin TIP//

380 - HBG317426_1 Metal tolerance protein C2 [2/13] --- Zinc transporter 7 [1/13] --- Zinc transporter 10 [1/13] --- Zinc transporter 1 [1/13] --- Zinc homeostasis fact//

381 - HBG747233_1 HD domain-containing protein YGL101W [1/16] --- HD domain-containing protein YBR242W [1/16] --- HD domain-containing protein C4G3 17 [1/16] --- HD dom//

382 - HBG289738_1 Cytoplasmic aconitate hydratase [3/17] --- Aconitate hydratase 1 [2/17] --- Aconitase [2/17] --- Iron-responsive element-binding protein 2 [1/17] --- //

383 - HBG727257_1 P protein [1/2]

384 - HBG516369_1 Phosphoribosylaminoimidazole carboxylase [4/7]

385 - HBG559076_1 Glycosyltransferase family 20 protein [2/21] --- Alpha,alpha-trehalose-phosphate synthase [UDP-forming] 6 [2/21] --- Alpha,alpha-trehalose-phosphate s//

386 - HBG744444_2 Proton myo-inositol cotransporter [1/9] --- Protein Y51A2D 5 [1/9] --- Protein Y51A2D 4 [1/9] --- Protein M01F1 5 [1/9] --- Inositol transporter 4 [1///

387 - HBG748152_1 Peptide methionine sulfoxide reductase [2/9] --- Peptide methionine sulfoxide reductase-like protein [1/9]

388 - HBG748215_1 Cystathionine beta-synthase [2/9] --- Cysteine synthase [1/9]

389 - HBG463247_1 Phosphonopyruvate decarboxylase-like protein [1/6]

390 - HBG317426_2 Metal tolerance protein A2 [2/26] --- Metal tolerance protein 1 [2/26] --- Metal-ion transporter [2/26] --- Zinc transporter-like protein [1/26] --- Z//

391 - HBG726599_1 Enolase [13/30] --- Enolase-related protein 1/2 [2/30] --- Gamma-enolase [1/30] --- Enolase-related protein 3 [1/30] --- Enolase B [1/30] --- Enolase //

392 - HBG391953_1 Arginase [5/12] --- Arginase-2, mitochondrial [1/12]

393 - HBG402579_1 V-type proton ATPase subunit F [7/16] --- Vacuolar ATP synthase subunit F [1/16] --- Vacuolar ATP synthase subunit [1/16] --- H+-or Na+-translocating //

394 - HBG284542_1 Lipoyl synthase, mitochondrial [3/14] --- Protein M01F1 3 [1/14] --- Lipoic acid synthase [1/14]

395 - HBG288114_1 V-type proton ATPase catalytic subunit A [7/22] --- V-type ATPase, A subunit [1/22] --- Vacuolar ATP synthase subunit A [1/22] --- Vacuolar ATP syntha//

396 - HBG630208_3 Adenylate kinase [3/8] --- Adenylate kinase 1, chloroplastic [1/8]

397 - HBG693486_1 Cryptochrome-1 [2/9] --- 6-4 photolyase [2/9] --- Homo sapiens cryptochrome 2 (photolyase-like) (CRY2), mRNA [1/9] --- Cryptochrome photolyase family //

398 - HBG579429_1 Aspartate carbamoyltransferase [2/6] --- Aspartate carbamoyltransferase, chloroplastic [1/6]

399 - HBG574935_1 Chromosome 1 open reading frame 57 [1/6]

400 - HBG732046_1 V-type proton ATPase subunit D [6/16] --- Vacuolar ATP synthase subunit D [2/16] --- Vacuolar H-ATpase subunit D [1/16] --- H+-or Na+-translocating f-//

401 - HBG752660_1 Dolichol-phosphate mannosyltransferase [2/14] --- GPI anchor biosynthesis-related protein [1/14] --- Glycosyltransferase family 2 protein [1/14] --- D//

402 - HBG342270_1 Xtp3a-related NTP pyrophosphatase [1/4] --- dCTP pyrophosphatase 1 [1/4]

403 - HBG745843_1 Aspartyl-tRNA synthetase, cytoplasmic [4/25] --- Aspartyl-tRNA synthetase [3/25] --- Aspartate-tRNA ligase [2/25] --- Aspartyl-tRNA synthetase, cytopl//

404 - HBG364447_1 UPF0027 protein F16A11 2 [1/6] --- UPF0027 protein C22orf28 [1/6] --- UPF0027 protein [1/6]

405 - HBG604528_1 3-hydroxy-3-methylglutaryl-coenzyme A reductase 2 [2/8] --- 3-hydroxy-3-methylglutaryl-coenzyme A reductase 1 [1/8] --- 3-hydroxy-3-methylglutaryl coe//

406 - HBG729179_2 Oxidoreductase [1/10] --- Nuclear protein NP60 homolog [1/10] --- Nuclear protein NP60 [1/10] --- 6-phosphogluconate dehydrogenase (6PGDH) chloroplast//

407 - HBG735787_1 Threonine aspartase 1 [1/3] --- Isoaspartyl peptidase/L-asparaginase 4 [1/3]

408 - HBG699907_1 Protein-L-isoaspartate O-methyltransferase [11/20] --- Protein-L-isoaspartate [1/20]

409 - HBG635113_1 Spermidine synthase [5/21] --- Spermidine synthase 1 [3/21] --- Spermine/spermidine synthase [2/21] --- Spermine synthase [1/21] --- Spermidine syntha//

410 - HBG472132_1 UPF0235 protein C15orf40 [1/6]

411 - HBG744819_1 Copper chaperone [2/11] --- Metal homeostasis factor ATX1 [1/11] --- Metal homeostasis factor atx1 [1/11] --- Copper transport protein ATOX1 homolog [//

412 - HBG583461_1 12-oxophytodienoate reductase-like protein 2 [3/38] --- 12-oxophytodienoate reductase 3 [3/38] --- NADPH dehydrogenase 2 [2/38] --- 12-oxophytodienoat//

413 - HBG326432_1 Uridine kinase [12/39] --- Uracil phosphoribosyltransferase [5/39] --- Uridine-cytidine kinase-like 1 [1/39] --- Uridine-cytidine kinase A [1/39] --- //

414 - HBG697237_1 Inosine triphosphate pyrophosphatase [2/20] --- Protein HAM1 [1/20] --- Protein ham1 [1/20] --- HAM-1-like protein [1/20] --- DNA repair-related prote//

415 - HBG716360_1 Endonuclease V [2/7] --- Endonuclease FLJ39025 [1/7]

416 - HBG731261_2 Sedoheptulose-1,7-bisphosphatase [2/11] --- Seduheptulose bisphosphatase [1/11] --- Sedoheptulose-1,7-bisphosphatase, chloroplastic [1/11]

417 - HBG630916_3 Dihydrolipoamide branched chain transacylase [2/14] --- Protein ZK669 4 [1/14] --- Lipoamide acyltransferase component of branched-chain alpha-keto ac//

418 - HBG301263_1 Serine hydroxymethyltransferase [22/38] --- Serine hydroxymethyltransferase, cytosolic [4/38] --- Serine hydroxymethyltransferase, mitochondrial [2/38//

419 - HBG439330_1 60S ribosomal protein L23a [5/34] --- 60S ribosomal protein L23a-2 [3/34] --- Rpl23A [1/34] --- cDNA FLJ75396 [1/34] --- 60S ribosomal protein L25-B [//

420 - HBG641281_1 Zn finger-containing protein [1/15] --- Silent information regulator protein Sir2 [1/15] --- Silent information regulator 2, (Nad-dependent sir2, puta//

421 - HBG744444_3 Hexose transport-related protein [7/47] --- Sugar transporter [4/47] --- Galactose transporter [3/47] --- Monosaccharide transporter [2/47] --- High-a//

422 - HBG518911_1 Pirin-like protein At3g59260 [1/9] --- Pirin-like protein At2g43120 [1/9] --- Pirin-like protein At1g50590 [1/9] --- Pirin-1 [1/9] --- Pirin [1/9]

423 - HBG645545_1 Temporarily assigned gene name protein 339 [1/6] --- Cob(I)yrinic acid a,c-diamide adenosyltransferase, mitochondrial [1/6]

424 - HBG686708_1 Cytoplasm protein [2/16] --- 1,4-benzoquinone reductase-like [2/16] --- Protoplast secreted protein 2 [1/16] --- Protein RFS1 [1/16] --- P25 protein [//

425 - HBG715489_1 Major facilitator superfamily [2/8] --- Transporter ZK637 1 [1/8] --- Transporter SVOPL [1/8] --- Synaptic vesicle 2-related protein [1/8]

426 - HBG738311_2 Lincomycin-condensing protein lmbA [1/3]

427 - HBG289010_1 Imidazoleglycerol-phosphate dehydratase [3/5]

428 - HBG285270_1 Delta-aminolevulinic acid dehydratase [6/8]

429 - HBG627837_1 Dehydrodolichyl diphosphate synthetase [2/17] --- Protein T01G1 4 [1/17] --- Prenyltransferase [1/17] --- Dehydrodolichyl diphosphate synthase 8 [1/17//

430 - HBG750266_1 Acylphosphatase-2 [1/9] --- Acylphosphatase-1 [1/9] --- Acylphosphatase [1/9]

431 - HBG586485_1 Nucleotide-binding protein [2/24] --- Nucleotide binding protein [2/24] --- Cytosolic Fe-S cluster assembly factor NUBP2 homolog [2/24] --- Cytosolic //

432 - HBG405439_1 Carbamoyl-phosphate synthase arginine-specific large chain [2/13] --- Protein URA1 [1/13] --- Protein ura1 [1/13] --- Protein PYR1-3 [1/13] --- Protei//

433 - HBG610621_1 Peptidyl-prolyl cis-trans isomerase [47/158] --- Peptidyl-prolyl cis-trans isomerase B [4/158] --- Peptidylprolyl cis-trans isomerase A-like 4B [3/158//

434 - HBG398270_1 Ybr061c-like, FtsJ methylase [1/16] --- tRNA (uridine-2'-O-)-methyltransferase TRM7 [1/16] --- rRNA methyltransferase 1 homolog [1/16] --- Ribosomal R//
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Alphaproteobacteria
Betaproteobacteria
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THREE DOMAINS

ARCHAEA-RELATED
Archaeal-domain-related
Euryarchaeota
Crenarchaeota

UNCLEAR

KO1--- METABOLISM
KO1.1--- Energy Metabolism

1-HBG714446_1 NADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 12 [2/7] --- NADH dehydrogenase (Y94H6A.8) [ubiquinone] 1 alpha subcomplex subunit 12 [1/7]//

2 - HBG600003_1 NADH dehydrogenase [ubiquinone] iron-sulfur protein 4, mitochondrial [1/5] --- Lipid depleted protein 5 [1/5]

3 - HBG669338_1 NADH-ubiquinone oxidoreductase, mitochondrial [2/16] --- NADH dehydrogenase [ubiquinone] flavoprotein 1, mitochondrial [2/16] --- Protein C09H10 3 [1///

4 - HBG525908_1 Cytochrome c oxidase assembly protein COX11, mitochondrial [3/12] --- Protein JC8 5 [1/12] --- Cytochrome C oxidase assembly protein [1/12] --- Cytoch//

5 - HBG487932_1 Cytochrome b [11/11]

6 - HBG753983_1 ATP synthase subunit 9, mitochondrial [7/18] --- ATPase subunit 9 [4/18] --- ATP synthase lipid-binding protein, mitochondrial [3/18]

7 - HBG565518_1 Cytochrome c oxidase subunit 3 [2/2]

8 - HBG476859_1 Mitochondrial-processing peptidase subunit beta [4/19] --- Cytochrome b-c1 complex subunit 1, mitochondrial [2/19] --- Protein ZC410 2 [1/19] --- Pept//

9 - HBG603668_1 Cytochrome c oxidase subunit 1 [10/11] --- Cytochrome c oxidase subunit 1+2 [1/11]

10 - HBG459705_1 NADH-ubiquinone oxidoreductase 49 kDa subunit [2/11] --- NADH dehydrogenase subunit 7 [2/11] --- Temporarily assigned gene name protein 99 [1/11] --- //

11 - HBG314262_1 Cytochrome c1, heme protein, mitochondrial [5/14] --- Protein C54G4 8 [1/14] --- Electron transporter, transferring electrons within CoQH2-cytochrome //

12 - HBG299834_1 Aminomethyltransferase, mitochondrial [6/15] --- Aminomethyltransferase [6/15]

13 - HBG616382_1 Succinate dehydrogenase [ubiquinone] iron-sulfur subunit, mitochondrial [3/9] --- Succinate dehydrogenase iron-sulfur subunit [2/9] --- Succinate dehy//

14 - HBG293998_1 Succinate dehydrogenase [ubiquinone] flavoprotein subunit, mitochondrial [2/12] --- Succinate dehydrogenase [ubiquinone] flavoprotein subunit 2, mitoc//

15 - HBG565885_1 Transketolase [4/10] --- Transketolase 2 [1/10] --- Transketolase 1 [1/10]

16 - HBG717218_1 Pyruvate carboxylase 1 [2/11] --- Pyruvate carboxylase [2/11] --- Precursor of carboxylase pyruvate carboxylase [2/11] --- Pyruvate carboyxlase [1/11]//

17 - HBG590661_2 NADP-specific glutamate dehydrogenase 2 [1/5] --- NADP-specific glutamate dehydrogenase 1 [1/5] --- NADP-specific glutamate dehydrogenase [1/5] --- Gl//

18 - HBG327581_1 Fructose-bisphosphate aldolase [3/6] --- Fructose-bisphosphate aldolase, class II [1/6] --- Fructose-1,6-bisphosphate aldolase [1/6] --- Cytosolic cla//

19 - HBG289821_1 Malic enzyme [9/15] --- NADP-dependent malic enzyme, mitochondrial [1/15] --- NADP-dependent malic enzyme [1/15] --- NAD-dependent malic enzyme, mitoc//

20 - HBG289821_2 Malic enzyme [6/9] --- NADP-dependent malic enzyme [1/9]

21 - HBG313993_1 Protein W07E11 1 [1/9] --- Glutamate synthase [NADPH] [1/9] --- Glutamate synthase [NADH] [1/9] --- Glutamate synthase (NADH) [1/9] --- Glutamate synt//

22 - HBG708281_1 Triosephosphate isomerase [11/19] --- Triosephosphate isomerase, chloroplastic [2/19] --- Triosephosphate isomerase, cytosolic [1/19]

23 - HBG293387_1 Phosphoenolpyruvate carboxykinase [ATP] [3/14] --- Phosphoenolpyruvate carboxykinase [1/14]

24 - HBG465450_1 Transketolase-like protein 2 [1/8] --- Transketolase-like protein 1 [1/8] --- Transketolase [1/8] --- Protein F01G10 1 [1/8]

25 - HBG692920_1 Homoserine O-acetyltransferase [3/4] --- Homoserine acetyltransferase [1/4]

26 - HBG649727_1 Methylenetetrahydrofolate reductase [8/17] --- Methylenetetrahydrofolate reductase 1 [5/17] --- Methylenetetrahydrofolate reductase 2 [3/17]

27 - HBG351035_1 Phosphoenolpyruvate carboxylase 1 [3/12] --- Phosphoenolpyruvate carboxylase 2 [2/12] --- Phosphoenolpyruvate carboxylase [2/12] --- Phosphoenolpyruva//

28 - HBG752912_1 Asparagine synthetase [glutamine-hydrolyzing] [4/9] --- Asparagine synthetase ASN3 [2/9] --- Asparagine synthetase [2/9]

29 - HBG289884_1 Malate dehydrogenase [6/19] --- Malate dehydrogenase, cytoplasmic 2 [1/19] --- Malate dehydrogenase, cytoplasmic 1 [1/19] --- Malate dehydrogenase 3 [//

30 - HBG677721_1 C-1-tetrahydrofolate synthase, cytoplasmic [4/15] --- C-1-tetrahydrofolate synthase, mitochondrial [2/15] --- MTHFD1L protein [1/15] --- Formate--tetr//

31 - HBG289982_1 Phosphoserine aminotransferase [6/14] --- Phosphoserine transaminase [1/14] --- Phosphoserine aminotransferase, chloroplastic [1/14]

32 - HBG731261_1 Fructose-1,6-bisphosphatase [10/23] --- Fructose-1,6-bisphosphatase, cytosolic [2/23] --- Plastidic inositol phosphatase [1/23] --- Fructose-bisphosph//

33 - HBG446828_1 Aspartate aminotransferase [12/44] --- Aspartate aminotransferase, mitochondrial [6/44] --- Aspartate aminotransferase, cytoplasmic [5/44] --- Asparta//

34 - HBG453500_1 Phosphoglycerate kinase [8/15] --- Phosphoglycerate kinase 2 [1/15] --- Phosphoglycerate kinase 1 [1/15]

35 - HBG748215_3 Cysteine synthase [6/11] --- Eukaryotic cysteine synthase [1/11] --- Cysteine synthase 2 [1/11]

36 - HBG586593_1 ATP synthase subunit gamma, mitochondrial [5/15] --- ATP synthase gamma chain [4/15]

37 - HBG628966_1 Protein T06D8 5 [1/14] --- Electron transfer protein 1, mitochondrial [1/14] --- Cytochrome oxidase assembly protein-like protein [1/14] --- Cytochrom//

38 - HBG590661_1 Protein ZK829 4 [1/11] --- Glutamate dehydrogenase 2, mitochondrial [1/11] --- Glutamate dehydrogenase 1, mitochondrial [1/11]

39 - HBG571751_1 Ribulose-phosphate 3-epimerase [6/18] --- Ribulose-5-phosphate 3-epimerase [2/18] --- RPE2-1 [1/18] --- Ribulose phosphate 3-epimerase [1/18]

40 - HBG734376_1 Pyruvate kinase [32/49] --- Pyruvate kinase, cytosolic isozyme [1/49] --- Pyruvate kinase 2 [1/49] --- Pyruvate kinase 1 [1/49]

41 - HBG748215_2 Cysteine synthase [10/27] --- Cysteine synthase, mitochondrial [3/27] --- Cysteine synthase, chloroplastic/chromoplastic [1/27] --- Cysteine synthase,//

42 - HBG480761_1 Protein T14G10 1 [1/9] --- Bifunctional 3'-phosphoadenosine 5'-phosphosulfate synthetase 1 [1/9] --- ATP sulfurylase/APS kinase isoform SK2 [1/9] --- //

43 - HBG339355_1 Catalase [8/16] --- Peroxisomal catalase A [1/16] --- Peroxisomal catalase 1 [1/16] --- Catalase T [1/16] --- Catalase-A [1/16] --- Catalase-2 [1/16]

44 - HBG289738_1 Cytoplasmic aconitate hydratase [3/17] --- Aconitate hydratase 1 [2/17] --- Aconitase [2/17] --- Iron-responsive element-binding protein 2 [1/17] --- //

45 - HBG726599_1 Enolase [13/30] --- Enolase-related protein 1/2 [2/30] --- Gamma-enolase [1/30] --- Enolase-related protein 3 [1/30] --- Enolase B [1/30] --- Enolase //

46 - HBG402579_1 V-type proton ATPase subunit F [7/16] --- Vacuolar ATP synthase subunit F [1/16] --- Vacuolar ATP synthase subunit [1/16] --- H+-or Na+-translocating //

47 - HBG288114_1 V-type proton ATPase catalytic subunit A [7/22] --- V-type ATPase, A subunit [1/22] --- Vacuolar ATP synthase subunit A [1/22] --- Vacuolar ATP syntha//

48 - HBG732046_1 V-type proton ATPase subunit D [6/16] --- Vacuolar ATP synthase subunit D [2/16] --- Vacuolar H-ATpase subunit D [1/16] --- H+-or Na+-translocating f-//

49 - HBG731261_2 Sedoheptulose-1,7-bisphosphatase [2/11] --- Seduheptulose bisphosphatase [1/11] --- Sedoheptulose-1,7-bisphosphatase, chloroplastic [1/11]

50 - HBG301263_1 Serine hydroxymethyltransferase [22/38] --- Serine hydroxymethyltransferase, cytosolic [4/38] --- Serine hydroxymethyltransferase, mitochondrial [2/38//

51 - HBG405439_1 Carbamoyl-phosphate synthase arginine-specific large chain [2/13] --- Protein URA1 [1/13] --- Protein ura1 [1/13] --- Protein PYR1-3 [1/13] --- Protei//

R

R

R

R

R

R

R

R

KO1.10--- Metabolism of Other Amino Acids
1-HBG418082_1 Ribonucleoside-diphosphate reductase small chain [4/25] --- Ribonucleoside-diphosphate reductase small subunit [2/25] --- Ribonucleotide reductase sma//

2 - HBG316462_1 Beta-glucosidase [18/72] --- Beta-glucosidase-like protein [6/72] --- Beta-glucosidase homolog [3/72] --- Myrosinase [2/72] --- F8K4 3 protein [2/72] //

3 - HBG289648_1 Methionine synthase [5/7]

4 - HBG749096_1 Beta-1,4-xylosidase [1/7]

5 - HBG322449_1 Glucose-6-phosphate 1-dehydrogenase [14/26] --- Glucose-6-phosphate 1-dehydrogenase, cytoplasmic isoform 1 [3/26] --- Glucose-6-phosphate dehydrogenas//

6 - HBG742418_2 UPB1 protein [1/7] --- Beta-ureidopropionase [1/7]

7 - HBG724623_1 Dihydropyrimidinase [2/12] --- Long form collapsin response mediator protein 1 [1/12] --- Dihydropyrimidinase-related protein 5 [1/12] --- Dihydropyri//

8 - HBG721667_2 Methionyl-tRNA synthetase, cytoplasmic [5/11] --- Methionyl-tRNA synthetase [1/11]

9 - HBG590661_1 Protein ZK829 4 [1/11] --- Glutamate dehydrogenase 2, mitochondrial [1/11] --- Glutamate dehydrogenase 1, mitochondrial [1/11]

10 - HBG738311_1 Gamma-glutamyltranspeptidase 1 [3/23] --- Gamma-glutamyltransferase [3/23] --- Gamma-glutamyltranspeptidase 2 [2/23] --- Gamma-glutamyltransferase-lik//

11 - HBG480761_1 Protein T14G10 1 [1/9] --- Bifunctional 3'-phosphoadenosine 5'-phosphosulfate synthetase 1 [1/9] --- ATP sulfurylase/APS kinase isoform SK2 [1/9] --- //

12 - HBG721667_1 Methionyl-tRNA synthetase, mitochondrial [4/13] --- Methionyl-tRNA synthetase [3/13] --- Protein Y105E8A 20b [1/13] --- Methionyl-tRNA synthetase of p//

13 - HBG690347_1 Protein R11H6 1 [1/10] --- Glutamate carboxypeptidase protein [1/10] --- Glutamate carboxypeptidase-like protein YFR044C [1/10] --- Glutamate carboxyp//

14 - HBG383791_1 Selenophosphate synthetase [2/10] --- Selenide, water dikinase [2/10] --- Selenide, water dikinase 2 [1/10] --- Selenide, water dikinase 1 [1/10]

15 - HBG672375_1 Ornithine decarboxylase [9/16] --- Antizyme inhibitor 1 [1/16]

16 - HBG635113_1 Spermidine synthase [5/21] --- Spermidine synthase 1 [3/21] --- Spermine/spermidine synthase [2/21] --- Spermine synthase [1/21] --- Spermidine syntha//

17 - HBG301263_1 Serine hydroxymethyltransferase [22/38] --- Serine hydroxymethyltransferase, cytosolic [4/38] --- Serine hydroxymethyltransferase, mitochondrial [2/38//

KO1.11--- Metabolism of Terpenoids and Polyketides
1-HBG324383_1 Para-hydroxybenzoate--polyprenyltransferase, mitochondrial [4/13] --- Para-hydroxy bezoate polyprenyl diphosphate transferase [2/13] --- UbiA prenyltr//

2 - HBG744016_1 Cytochrome P450 90A1 [3/44] --- Cytochrome P450 85A1 [3/44] --- Cytochrome P450-like protein [2/44] --- Cytochrome P450 like protein [2/44] --- Abscis//

3 - HBG732667_1 Decaprenyl-diphosphate synthase subunit 1 [2/16] --- Trans-hexaprenyltranstransferase [1/16] --- Hexaprenyl pyrophosphate synthetase, mitochondrial [1//

4 - HBG565885_1 Transketolase [4/10] --- Transketolase 2 [1/10] --- Transketolase 1 [1/10]

5 - HBG559459_1 tRNA isopentenyltransferase [2/7] --- tRNA isopentenyltransferase, mitochondrial [1/7] --- Isopentenyltransferase [1/7] --- Abnormal growth rate prote//

6 - HBG465450_1 Transketolase-like protein 2 [1/8] --- Transketolase-like protein 1 [1/8] --- Transketolase [1/8] --- Protein F01G10 1 [1/8]

7 - HBG578402_1 Hydroxymethylglutaryl-CoA synthase [6/15] --- Hydroxymethylglutaryl-CoA synthase, mitochondrial [1/15] --- Hydroxymethylglutaryl-CoA synthase, cytopla//

8 - HBG604528_1 3-hydroxy-3-methylglutaryl-coenzyme A reductase 2 [2/8] --- 3-hydroxy-3-methylglutaryl-coenzyme A reductase 1 [1/8] --- 3-hydroxy-3-methylglutaryl coe//

9 - HBG627837_1 Dehydrodolichyl diphosphate synthetase [2/17] --- Protein T01G1 4 [1/17] --- Prenyltransferase [1/17] --- Dehydrodolichyl diphosphate synthase 8 [1/17//

KO1.12--- Amino Acid Metabolism
1-HBG753264_2 Pyruvate dehydrogenase E1 component subunit beta, mitochondrial [6/19] --- Pyruvate dehydrogenase E1 beta subunit [2/19] --- Pyruvate dehydrogenase e1//

2 - HBG299834_1 Aminomethyltransferase, mitochondrial [6/15] --- Aminomethyltransferase [6/15]

3 - HBG330745_1 3-isopropylmalate dehydratase [3/5]

4 - HBG753263_1 Pyruvate dehydrogenase E1 component subunit alpha, mitochondrial [3/18] --- Pyruvate dehydrogenase E1 component alpha subunit [2/18] --- Pyruvate dehy//

5 - HBG286723_1 Glycine dehydrogenase [decarboxylating], mitochondrial [5/16] --- Glycine dehydrogenase [decarboxylating] 2, mitochondrial [2/16] --- Glycine dehydrog//

6 - HBG507643_1 Glutamate 5-kinase [3/7]

7 - HBG353770_1 Succinyl-CoA:3-ketoacid-coenzyme A transferase, mitochondrial [2/17] --- Succinyl-coa:3-ketoacid-coenzyme a transferase-like protein [2/17] --- Succin//

8 - HBG590661_2 NADP-specific glutamate dehydrogenase 2 [1/5] --- NADP-specific glutamate dehydrogenase 1 [1/5] --- NADP-specific glutamate dehydrogenase [1/5] --- Gl//

9 - HBG680392_1 4-hydroxyphenylpyruvate dioxygenase [4/9] --- Protein C31H2 4 [1/9]

10 - HBG313993_1 Protein W07E11 1 [1/9] --- Glutamate synthase [NADPH] [1/9] --- Glutamate synthase [NADH] [1/9] --- Glutamate synthase (NADH) [1/9] --- Glutamate synt//

11 - HBG316462_1 Beta-glucosidase [18/72] --- Beta-glucosidase-like protein [6/72] --- Beta-glucosidase homolog [3/72] --- Myrosinase [2/72] --- F8K4 3 protein [2/72] //

12 - HBG589227_1 Sarcosine oxidase [2/4] --- Peroxisomal sarcosine oxidase [1/4]

13 - HBG535236_1 Methylcrotonoyl-CoA carboxylase subunit alpha, mitochondrial [4/13] --- Protein F32B6 2 [1/13] --- Methylcrotonoyl-Coenzyme A carboxylase 1 [1/13] ---//

14 - HBG289950_1 2-oxoglutarate dehydrogenase E1 component, mitochondrial [5/29] --- Oxoglutarate dehydrogenase (Succinyl-transferring) [2/29] --- 2-oxoglutarate dehyd//

15 - HBG692920_1 Homoserine O-acetyltransferase [3/4] --- Homoserine acetyltransferase [1/4]

16 - HBG354397_1 Alanyl-tRNA synthetase [5/17] --- Alanyl-tRNA synthetase, mitochondrial [2/17] --- Alanyl-tRNA synthetase, cytoplasmic [2/17] --- Protein W02B12 6a [1//

17 - HBG289648_1 Methionine synthase [5/7]

18 - HBG539632_1 Argininosuccinate lyase [5/9] --- Argininosuccinate lyase family protein [1/9]

19 - HBG752912_1 Asparagine synthetase [glutamine-hydrolyzing] [4/9] --- Asparagine synthetase ASN3 [2/9] --- Asparagine synthetase [2/9]

20 - HBG630916_1 Dihydrolipoyllysine-residue succinyltransferase component of 2-oxoglutarate dehydrogenase complex, mitochondrial [4/18] --- Dihydrolipoyllysine-residu//

21 - HBG695395_1 Arginyl-tRNA synthetase [3/12] --- Arginyl-tRNA synthetase, cytoplasmic [2/12] --- RIKEN cDNA 2610011N19 gen [1/12]

22 - HBG714501_3 L-serine dehydratase [2/4] --- Serine dehydratase-like [1/4]

23 - HBG357507_1 Urease [3/5]

24 - HBG329596_1 Histidinol dehydrogenase [3/7] --- Histidinol dehydrogenase, chloroplastic [2/7] --- Histidine biosynthesis trifunctional protein [1/7]

25 - HBG289982_1 Phosphoserine aminotransferase [6/14] --- Phosphoserine transaminase [1/14] --- Phosphoserine aminotransferase, chloroplastic [1/14]

26 - HBG566126_1 L-lactate dehydrogenase [4/8] --- L-lactate dehydrogenase C chain [1/8] --- L-lactate dehydrogenase B chain [1/8] --- L-lactate dehydrogenase A-like 6//

27 - HBG446828_1 Aspartate aminotransferase [12/44] --- Aspartate aminotransferase, mitochondrial [6/44] --- Aspartate aminotransferase, cytoplasmic [5/44] --- Asparta//

28 - HBG748215_3 Cysteine synthase [6/11] --- Eukaryotic cysteine synthase [1/11] --- Cysteine synthase 2 [1/11]

29 - HBG645312_1 Glucosamine--fructose-6-phosphate aminotransferase [isomerizing] [3/14] --- Glucosamine-fructose-6-phosphate aminotransferase [2/14] --- Protein F22B3//

30 - HBG629391_2 Seryl-tRNA synthetase [5/11] --- Seryl-tRNA synthetase, mitochondrial [3/11] --- Seryl trna synthetase protein 1 [1/11]

31 - HBG617123_1 Branched-chain-amino-acid aminotransferase [6/22] --- Branched-chain-amino-acid aminotransferase, mitochondrial [3/22] --- Branched-chain amino acid a//

32 - HBG721667_2 Methionyl-tRNA synthetase, cytoplasmic [5/11] --- Methionyl-tRNA synthetase [1/11]

33 - HBG590661_1 Protein ZK829 4 [1/11] --- Glutamate dehydrogenase 2, mitochondrial [1/11] --- Glutamate dehydrogenase 1, mitochondrial [1/11]

34 - HBG631383_1 Lysyl-tRNA synthetase [15/24] --- Lysyl-tRNA synthetase, mitochondrial [2/24] --- Lysyl-tRNA synthetase, cytoplasmic [2/24]

35 - HBG658237_1 Adenylosuccinate synthetase [8/14] --- Adenylosuccinate synthetase isozyme 2 [1/14] --- Adenylosuccinate synthetase isozyme 1 [1/14] --- Adenylosuccin//

36 - HBG745843_2 Asparaginyl-tRNA synthetase, mitochondrial [2/3] --- Asparagine-tRNA ligase [1/3]

37 - HBG748215_2 Cysteine synthase [10/27] --- Cysteine synthase, mitochondrial [3/27] --- Cysteine synthase, chloroplastic/chromoplastic [1/27] --- Cysteine synthase,//

38 - HBG714501_1 Protein K01C8 1 [1/5]

39 - HBG443662_1 S-adenosylmethionine synthetase [17/39] --- S-adenosylmethionine synthetase 1 [4/39] --- S-adenosylmethionine synthetase 3 [3/39] --- S-adenosylmethio//

40 - HBG682649_1 Translation initiation factor eIF-2B alpha subunit [4/11] --- Methylthioribose-1-phosphate isomerase [3/11] --- Translation initiation factor 2 subuni//

41 - HBG352811_1 Threonyl-tRNA synthetase, cytoplasmic [5/26] --- Threonyl-tRNA synthetase, mitochondrial [4/26] --- Threonyl-tRNA synthetase 2, cytoplasmic [2/26] ---//

42 - HBG616575_1 Histidyl-tRNA synthetase, mitochondrial [2/11] --- Histidyl-tRNA synthetase, cytoplasmic [2/11] --- Histidyl-tRNA synthetase [2/11] --- Histidine-tRNA//

43 - HBG753264_1 2-oxoisovalerate dehydrogenase subunit beta, mitochondrial [2/11] --- Pyruvate dehydrogenase (Acetyl-transferring) [1/11] --- Protein F27D4 5 [1/11]

44 - HBG318080_1 Gamma-glutamyl phosphate reductase [2/15] --- Delta-1-pyrroline-5-carboxylate synthetase B [2/15] --- Delta-1-pyrroline-5-carboxylate synthetase A [2///

45 - HBG721667_1 Methionyl-tRNA synthetase, mitochondrial [4/13] --- Methionyl-tRNA synthetase [3/13] --- Protein Y105E8A 20b [1/13] --- Methionyl-tRNA synthetase of p//

46 - HBG334108_1 Glutaminyl-tRNA synthetase [7/18] --- Glutamyl or glutaminyl tRNA synthetase [1/18] --- Glutamine-tRNA ligase [1/18]

47 - HBG690347_1 Protein R11H6 1 [1/10] --- Glutamate carboxypeptidase protein [1/10] --- Glutamate carboxypeptidase-like protein YFR044C [1/10] --- Glutamate carboxyp//

48 - HBG334108_2 Glutamyl-tRNA synthetase, cytoplasmic [3/13] --- Glutamyl-tRNA synthetase [2/13] --- Protein ZC434 5 [1/13] --- Glutamate-tRNA ligase [1/13] --- Gluta//

49 - HBG578402_1 Hydroxymethylglutaryl-CoA synthase [6/15] --- Hydroxymethylglutaryl-CoA synthase, mitochondrial [1/15] --- Hydroxymethylglutaryl-CoA synthase, cytopla//

50 - HBG435805_1 Tryptophanyl-tRNA synthetase [5/20] --- Tryptophanyl-tRNA synthetase, cytoplasmic [4/20] --- Tryptophan-tRNA ligase [1/20] --- tRNA synthetase [1/20] //

51 - HBG445334_1 Leucyl-tRNA synthetase, cytoplasmic [4/13] --- Leucyl-tRNA synthetase [2/13] --- Leucine-tRNA ligase [1/13]

52 - HBG497668_1 Phenylalanyl-tRNA synthetase alpha chain [6/17] --- Phenylalanyl-tRNA synthetase [1/17] --- Phenylalanyl (T08B2.9) (F) trna synthetase protein 1, isof//

53 - HBG629391_1 Seryl-tRNA synthetase, cytoplasmic [5/17] --- Seryl-tRNA synthetase [3/17] --- Sys1 [1/17] --- Serine-tRNA ligase [1/17]

54 - HBG33410X_1 Prolyl-trna synthetase, (Bifunctional aminoacyl-trna synthetase, putative) [2/20] --- Multifunctional aminoacyl-tRNA ligase-like protein [2/20] --- Pr//

55 - HBG327651_1 Cysteinyl-tRNA synthetase [5/21] --- Cysteinyl-tRNA synthetase, mitochondrial [2/21] --- Cysteinyl trna synthetase protein 1, isoform a [1/21] --- Cys//

56 - HBG319978_1 Glycyl-tRNA synthetase [5/19] --- Similar to glycyl tRNA synthetase [1/19] --- Glycyl-tRNA synthetase, cytoplasmic [1/19] --- Glycyl-tRNA synthetase 2//

57 - HBG497667_1 Phenylalanyl-tRNA synthetase beta chain [9/17] --- Phenylalanyl-tRNA synthetase [1/17]

58 - HBG339355_1 Catalase [8/16] --- Peroxisomal catalase A [1/16] --- Peroxisomal catalase 1 [1/16] --- Catalase T [1/16] --- Catalase-A [1/16] --- Catalase-2 [1/16]

59 - HBG742418_1 Nitrilase homolog 2 [2/21] --- Nitrilase [2/21] --- UPF0012 hydrolase C26A3.11 [1/21] --- Hydrolase NIT3 [1/21] --- Hydrolase NIT2 [1/21] --- Hydrolas//

60 - HBG672375_1 Ornithine decarboxylase [9/16] --- Antizyme inhibitor 1 [1/16]

61 - HBG748215_1 Cystathionine beta-synthase [2/9] --- Cysteine synthase [1/9]

62 - HBG391953_1 Arginase [5/12] --- Arginase-2, mitochondrial [1/12]

63 - HBG579429_1 Aspartate carbamoyltransferase [2/6] --- Aspartate carbamoyltransferase, chloroplastic [1/6]

64 - HBG745843_1 Aspartyl-tRNA synthetase, cytoplasmic [4/25] --- Aspartyl-tRNA synthetase [3/25] --- Aspartate-tRNA ligase [2/25] --- Aspartyl-tRNA synthetase, cytopl//

65 - HBG635113_1 Spermidine synthase [5/21] --- Spermidine synthase 1 [3/21] --- Spermine/spermidine synthase [2/21] --- Spermine synthase [1/21] --- Spermidine syntha//

66 - HBG630916_3 Dihydrolipoamide branched chain transacylase [2/14] --- Protein ZK669 4 [1/14] --- Lipoamide acyltransferase component of branched-chain alpha-keto ac//

67 - HBG301263_1 Serine hydroxymethyltransferase [22/38] --- Serine hydroxymethyltransferase, cytosolic [4/38] --- Serine hydroxymethyltransferase, mitochondrial [2/38//

68 - HBG289010_1 Imidazoleglycerol-phosphate dehydratase [3/5]

69 - HBG405439_1 Carbamoyl-phosphate synthase arginine-specific large chain [2/13] --- Protein URA1 [1/13] --- Protein ura1 [1/13] --- Protein PYR1-3 [1/13] --- Protei//

KO1.2--- Glycan Biosynthesis and Metabolism
1-HBG735787_2 Isoaspartyl peptidase/L-asparaginase 3 [3/6] --- N(4)-(beta-N-acetylglucosaminyl)-L-asparaginase [2/6]

2 - HBG752660_2 Dolichyl-phosphate beta-glucosyltransferase [4/13]

3 - HBG559076_1 Glycosyltransferase family 20 protein [2/21] --- Alpha,alpha-trehalose-phosphate synthase [UDP-forming] 6 [2/21] --- Alpha,alpha-trehalose-phosphate s//

4 - HBG752660_1 Dolichol-phosphate mannosyltransferase [2/14] --- GPI anchor biosynthesis-related protein [1/14] --- Glycosyltransferase family 2 protein [1/14] --- D//

KO1.3--- Xenobiotics Biodegradation and Metabolism
1-HBG522108_1 Thymidine kinase [4/13] --- Thymidine kinase, cytosolic [1/13] --- Thymidine kinase 1 [1/13]

2 - HBG742418_2 UPB1 protein [1/7] --- Beta-ureidopropionase [1/7]

3 - HBG536385_1 Protein Y105E8B 5 [1/3] --- Hypoxanthine-guanine phosphoribosyltransferase [1/3]

4 - HBG724623_1 Dihydropyrimidinase [2/12] --- Long form collapsin response mediator protein 1 [1/12] --- Dihydropyrimidinase-related protein 5 [1/12] --- Dihydropyri//

5 - HBG298985_1 Inosine-5'-monophosphate dehydrogenase [12/17] --- Inosine-5'-monophosphate dehydrogenase IMD4 [1/17] --- Inosine-5'-monophosphate dehydrogenase IMD3 //

6 - HBG646794_1 4-nitrophenylphosphatase [4/23] --- 4-nitrophenylphosphatase-like [3/23] --- Phosphoglycolate phosphatase [2/23]

7 - HBG326432_1 Uridine kinase [12/39] --- Uracil phosphoribosyltransferase [5/39] --- Uridine-cytidine kinase-like 1 [1/39] --- Uridine-cytidine kinase A [1/39] --- //

8 - HBG697237_1 Inosine triphosphate pyrophosphatase [2/20] --- Protein HAM1 [1/20] --- Protein ham1 [1/20] --- HAM-1-like protein [1/20] --- DNA repair-related prote//

9 - HBG750266_1 Acylphosphatase-2 [1/9] --- Acylphosphatase-1 [1/9] --- Acylphosphatase [1/9]

KO1.4--- Biosynthesis of Other Secondary Metabolites
1-HBG316462_1 Beta-glucosidase [18/72] --- Beta-glucosidase-like protein [6/72] --- Beta-glucosidase homolog [3/72] --- Myrosinase [2/72] --- F8K4 3 protein [2/72] //

2 - HBG571743_1 Phosphoglucomutase-2 [3/9] --- Protein Y43F4B 5a [1/9] --- Phosphomannomutase-like protein [1/9] --- Phosphoglucomutase YMR278W [1/9] --- Phosphogluco//

3 - HBG749096_1 Beta-1,4-xylosidase [1/7]

4 - HBG286308_1 Phosphoglucomutase-1 [3/21] --- Phosphoglucomutase [3/21] --- Phosphoglucomutase, tandemly duplicated gene [2/21] --- Phosphoglucomutase-like protein //

5 - HBG446828_1 Aspartate aminotransferase [12/44] --- Aspartate aminotransferase, mitochondrial [6/44] --- Aspartate aminotransferase, cytoplasmic [5/44] --- Asparta//

KO1.5--- Enzyme Families
1-HBG476859_1 Mitochondrial-processing peptidase subunit beta [4/19] --- Cytochrome b-c1 complex subunit 1, mitochondrial [2/19] --- Protein ZC410 2 [1/19] --- Pept//

2 - HBG304663_1 O-sialoglycoprotein endopeptidase 2 [1/6] --- O-sialoglycoprotein endopeptidase [1/6]

3 - HBG316462_1 Beta-glucosidase [18/72] --- Beta-glucosidase-like protein [6/72] --- Beta-glucosidase homolog [3/72] --- Myrosinase [2/72] --- F8K4 3 protein [2/72] //

4 - HBG299384_1 Methionine aminopeptidase [13/32] --- Methionine aminopeptidase 1 [4/32] --- Methionine aminopeptidase 1D, mitochondrial [2/32] --- Methionine aminope//

5 - HBG522200_1 NADPH:adrenodoxin oxidoreductase, mitochondrial [4/13] --- Adrenodoxin reductase [2/13] --- Protein Y62E10A 6 [1/13] --- NADPH-adrenodoxin reductase [//

6 - HBG609879_1 Superoxide dismutase [Cu-Zn] [11/27] --- Superoxide dismutase (ZK430.3) [Cu-Zn] [1/27] --- Superoxide dismutase [Cu-Zn], chloroplastic [1/27] --- Supe//

7 - HBG291987_1 Electron transfer flavoprotein-ubiquinone oxidoreductase, mitochondrial [5/13] --- Electron transfer flavoprotein-ubiquinone oxidoreductase [2/13] ---//

8 - HBG666023_1 Prolyl endopeptidase [2/10] --- Prolyl oligopeptidase, (Serine peptidase clan sc, family s9a, putative) [1/10] --- Prolyl oligopeptidase [1/10] --- F1//

9 - HBG566281_2 Protein Y75B8A 4 [1/9] --- Peroxisomal Lon protease homolog 2 [1/9] --- Lon protease homolog 1, mitochondrial [1/9] --- Lon protease homolog [1/9]

10 - HBG566281_1 Lon protease homolog, mitochondrial [4/14] --- Lon protease homolog [4/14] --- Lon protease homolog 4, mitochondrial [1/14] --- Lon protease homolog 3//

11 - HBG545079_2 Xaa-Pro aminopeptidase 3 [2/8] --- Uncharacterized peptidase YER078C [1/8] --- Uncharacterized peptidase C12B10.05 [1/8]

12 - HBG545079_1 Xaa-Pro dipeptidase [2/16] --- Prolidase [2/16] --- Uncharacterized peptidase YFR006W [1/16] --- Metallo-peptidase, Clan MG, Family M24 [1/16] --- Ami//

13 - HBG435738_1 CAAX prenyl protease 1 homolog [3/14] --- CAAX prenyl protease 1 [3/14] --- Protein C04F12 10 [1/14] --- Metallo-peptidase, Clan M-, Family M48 [1/14]//

14 - HBG731200_1 FK506-binding protein 2 [4/17] --- Protein F36H1 1 [1/17] --- Immunophilin [1/17] --- FK506-binding protein 7 [1/17] --- FK506-binding protein 2-2 [1///

15 - HBG731200_2 FK506-binding protein 1 [3/20] --- Peptidyl-prolyl cis-trans isomerase [2/20] --- Rotamase [1/20] --- Peptidyl-prolyl isomerase FKBP12 [1/20] --- Pept//

16 - HBG678447_1 Thimet oligopeptidase [1/5] --- Thimet-like oligopeptidase [1/5] --- Saccharolysin [1/5] --- Neurolysin, mitochondrial [1/5] --- F12A21 16 [1/5]

17 - HBG635091_1 Ketosamine-3-kinase [1/6] --- Fructosamine-3-kinase [1/6]

18 - HBG742418_3 Nitrilase-like protein [1/4] --- Nitrilase homolog 1 [1/4] --- Hydrolase, carbon-nitrogen family protein [1/4]

19 - HBG716770_1 Serine/threonine protein phosphatase [95/263] --- Serine/threonine-protein phosphatase PP2A-1 catalytic subunit [3/263] --- Serine/threonine-protein p//

20 - HBG716221_1 Deoxyhypusine synthase [13/21]

21 - HBG574115_1 Serine/threonine-protein kinase BUD32 [2/15] --- TP53-regulating kinase [1/15] --- Serine/threonine-protein kinase BUD32 homolog [1/15] --- Serine/thr//

22 - HBG526257_1 Peptidyl-tRNA hydrolase 2 [4/21] --- Peptidyl-tRNA hydrolase 2, mitochondrial [1/21] --- Aminoacyl-tRNA hydrolase [1/21]

23 - HBG318153_1 Methionine aminopeptidase [8/22] --- Methionine aminopeptidase 2 [4/22] --- Methionine aminopeptidase 2B [3/22] --- Methionine aminopeptidase 2A [1/22//

24 - HBG304663_2 O-sialoglycoprotein endopeptidase [3/16] --- Glycoprotein endopeptidase - like protein [2/16] --- Glycoprotein endopeptidase KAE1 [2/16] --- O-sialogl//

25 - HBG460511_1 Diphthine synthase [13/18] --- DPH5 protein [1/18]

26 - HBG748152_1 Peptide methionine sulfoxide reductase [2/9] --- Peptide methionine sulfoxide reductase-like protein [1/9]

27 - HBG735787_1 Threonine aspartase 1 [1/3] --- Isoaspartyl peptidase/L-asparaginase 4 [1/3]

28 - HBG699907_1 Protein-L-isoaspartate O-methyltransferase [11/20] --- Protein-L-isoaspartate [1/20]

29 - HBG583461_1 12-oxophytodienoate reductase-like protein 2 [3/38] --- 12-oxophytodienoate reductase 3 [3/38] --- NADPH dehydrogenase 2 [2/38] --- 12-oxophytodienoat//

30 - HBG610621_1 Peptidyl-prolyl cis-trans isomerase [47/158] --- Peptidyl-prolyl cis-trans isomerase B [4/158] --- Peptidylprolyl cis-trans isomerase A-like 4B [3/158//

KO1.6--- Carbohydrate Metabolism
1-HBG753264_2 Pyruvate dehydrogenase E1 component subunit beta, mitochondrial [6/19] --- Pyruvate dehydrogenase E1 beta subunit [2/19] --- Pyruvate dehydrogenase e1//

2 - HBG630916_2 Dihydrolipoyllysine-residue acetyltransferase component of pyruvate dehydrogenase complex, mitochondrial [5/25] --- Dihydrolipoamide acetyltransferase//

3 - HBG615372_1 Succinyl-CoA synthetase alpha subunit [3/22] --- Succinyl-CoA ligase [GDP-forming] subunit alpha, mitochondrial [3/22] --- Succinyl-CoA ligase [GDP-fo//

R 4 - HBG616382_1 Succinate dehydrogenase [ubiquinone] iron-sulfur subunit, mitochondrial [3/9] --- Succinate dehydrogenase iron-sulfur subunit [2/9] --- Succinate dehy//

5 - HBG753263_1 Pyruvate dehydrogenase E1 component subunit alpha, mitochondrial [3/18] --- Pyruvate dehydrogenase E1 component alpha subunit [2/18] --- Pyruvate dehy//

6 - HBG293998_1 Succinate dehydrogenase [ubiquinone] flavoprotein subunit, mitochondrial [2/12] --- Succinate dehydrogenase [ubiquinone] flavoprotein subunit 2, mitoc//

7 - HBG565885_1 Transketolase [4/10] --- Transketolase 2 [1/10] --- Transketolase 1 [1/10]

8 - HBG717218_1 Pyruvate carboxylase 1 [2/11] --- Pyruvate carboxylase [2/11] --- Precursor of carboxylase pyruvate carboxylase [2/11] --- Pyruvate carboyxlase [1/11]//

9 - HBG353770_1 Succinyl-CoA:3-ketoacid-coenzyme A transferase, mitochondrial [2/17] --- Succinyl-coa:3-ketoacid-coenzyme a transferase-like protein [2/17] --- Succin//

10 - HBG327581_1 Fructose-bisphosphate aldolase [3/6] --- Fructose-bisphosphate aldolase, class II [1/6] --- Fructose-1,6-bisphosphate aldolase [1/6] --- Cytosolic cla//

11 - HBG289821_1 Malic enzyme [9/15] --- NADP-dependent malic enzyme, mitochondrial [1/15] --- NADP-dependent malic enzyme [1/15] --- NAD-dependent malic enzyme, mitoc//

12 - HBG289821_2 Malic enzyme [6/9] --- NADP-dependent malic enzyme [1/9]

13 - HBG708281_1 Triosephosphate isomerase [11/19] --- Triosephosphate isomerase, chloroplastic [2/19] --- Triosephosphate isomerase, cytosolic [1/19]

14 - HBG316462_1 Beta-glucosidase [18/72] --- Beta-glucosidase-like protein [6/72] --- Beta-glucosidase homolog [3/72] --- Myrosinase [2/72] --- F8K4 3 protein [2/72] //

15 - HBG571736_1 Glyceraldehyde-3-phosphate dehydrogenase [5/24] --- Glyceraldehyde-3-phosphate dehydrogenase 2 [3/24] --- Glyceraldehyde-3-phosphate dehydrogenase 1 [//

16 - HBG649056_1 Malate synthase [3/6] --- Malate synthase 2, glyoxysomal [1/6] --- Malate synthase 1, glyoxysomal [1/6]

17 - HBG293387_1 Phosphoenolpyruvate carboxykinase [ATP] [3/14] --- Phosphoenolpyruvate carboxykinase [1/14]

18 - HBG444050_1 Phosphorylase [5/18] --- Glycogen phosphorylase 2 [1/18] --- Glycogen phosphorylase 1 [1/18] --- Glycogen phosphorylase [1/18] --- Alpha-glucan phosph//

19 - HBG465450_1 Transketolase-like protein 2 [1/8] --- Transketolase-like protein 1 [1/8] --- Transketolase [1/8] --- Protein F01G10 1 [1/8]

20 - HBG289950_1 2-oxoglutarate dehydrogenase E1 component, mitochondrial [5/29] --- Oxoglutarate dehydrogenase (Succinyl-transferring) [2/29] --- 2-oxoglutarate dehyd//

21 - HBG571743_1 Phosphoglucomutase-2 [3/9] --- Protein Y43F4B 5a [1/9] --- Phosphomannomutase-like protein [1/9] --- Phosphoglucomutase YMR278W [1/9] --- Phosphogluco//

22 - HBG725991_1 6-phosphogluconolactonase [4/11] --- 6-phosphogluconolactonase-like protein 2 [1/11] --- 6-phosphogluconolactonase-like protein 1 [1/11] --- 6-phospho//

23 - HBG351035_1 Phosphoenolpyruvate carboxylase 1 [3/12] --- Phosphoenolpyruvate carboxylase 2 [2/12] --- Phosphoenolpyruvate carboxylase [2/12] --- Phosphoenolpyruva//

24 - HBG289884_1 Malate dehydrogenase [6/19] --- Malate dehydrogenase, cytoplasmic 2 [1/19] --- Malate dehydrogenase, cytoplasmic 1 [1/19] --- Malate dehydrogenase 3 [//

25 - HBG630916_1 Dihydrolipoyllysine-residue succinyltransferase component of 2-oxoglutarate dehydrogenase complex, mitochondrial [4/18] --- Dihydrolipoyllysine-residu//

26 - HBG749096_1 Beta-1,4-xylosidase [1/7]

27 - HBG286308_1 Phosphoglucomutase-1 [3/21] --- Phosphoglucomutase [3/21] --- Phosphoglucomutase, tandemly duplicated gene [2/21] --- Phosphoglucomutase-like protein //

28 - HBG322449_1 Glucose-6-phosphate 1-dehydrogenase [14/26] --- Glucose-6-phosphate 1-dehydrogenase, cytoplasmic isoform 1 [3/26] --- Glucose-6-phosphate dehydrogenas//

29 - HBG590632_1 Mannose-6-phosphate isomerase [11/16]

30 - HBG315432_1 Succinyl-CoA ligase [GDP-forming] subunit beta, mitochondrial [4/27] --- Succinyl-CoA ligase [GDP-forming] beta-chain [2/27] --- Succinyl-CoA ligase [//

31 - HBG566126_1 L-lactate dehydrogenase [4/8] --- L-lactate dehydrogenase C chain [1/8] --- L-lactate dehydrogenase B chain [1/8] --- L-lactate dehydrogenase A-like 6//

32 - HBG731261_1 Fructose-1,6-bisphosphatase [10/23] --- Fructose-1,6-bisphosphatase, cytosolic [2/23] --- Plastidic inositol phosphatase [1/23] --- Fructose-bisphosph//

33 - HBG649489_1 Citrate synthase [2/11] --- Citrate synthase, peroxisomal [1/11] --- Citrate synthase 3, peroxisomal [1/11] --- Citrate synthase 2, peroxisomal [1/11]//

34 - HBG453500_1 Phosphoglycerate kinase [8/15] --- Phosphoglycerate kinase 2 [1/15] --- Phosphoglycerate kinase 1 [1/15]

35 - HBG645312_1 Glucosamine--fructose-6-phosphate aminotransferase [isomerizing] [3/14] --- Glucosamine-fructose-6-phosphate aminotransferase [2/14] --- Protein F22B3//

36 - HBG553036_2 D-lactate dehydrogenase-like protein [2/9] --- Protein F32D8 12a [1/9] --- D-lactate dehydrogenase, mitochondrial [1/9] --- D-lactate dehydrogenase (C//

37 - HBG725121_1 Galactokinase [5/15] --- Temporarily assigned gene name protein 96 [1/15] --- Protein GAL3 [1/15] --- N-acetylgalactosamine kinase [1/15]

38 - HBG518924_1 Isocitrate dehydrogenase [NAD] subunit 2, mitochondrial [2/33] --- Isocitrate dehydrogenase [NAD] subunit 1, mitochondrial [2/33] --- Isocitrate dehyd//

39 - HBG571751_1 Ribulose-phosphate 3-epimerase [6/18] --- Ribulose-5-phosphate 3-epimerase [2/18] --- RPE2-1 [1/18] --- Ribulose phosphate 3-epimerase [1/18]

40 - HBG734376_1 Pyruvate kinase [32/49] --- Pyruvate kinase, cytosolic isozyme [1/49] --- Pyruvate kinase 2 [1/49] --- Pyruvate kinase 1 [1/49]

41 - HBG400967_1 UDP-glucose 6-dehydrogenase [5/17] --- UDP-glucose 6-dehydrogenase 1 [2/17] --- UDP-glucose 6-dehydrogenase 2 [1/17]

42 - HBG308645_1 Isocitrate lyase [3/8] --- Mitochondrial 2-methylisocitrate lyase [1/8]

43 - HBG578402_1 Hydroxymethylglutaryl-CoA synthase [6/15] --- Hydroxymethylglutaryl-CoA synthase, mitochondrial [1/15] --- Hydroxymethylglutaryl-CoA synthase, cytopla//

44 - HBG381459_1 GDP-L-fucose synthetase [1/6] --- GDP-4-keto-6-deoxy-D-mannose-3,5-epimerase-4-reductase [1/6] --- Dehydratase [1/6]

45 - HBG646794_1 4-nitrophenylphosphatase [4/23] --- 4-nitrophenylphosphatase-like [3/23] --- Phosphoglycolate phosphatase [2/23]

46 - HBG289738_1 Cytoplasmic aconitate hydratase [3/17] --- Aconitate hydratase 1 [2/17] --- Aconitase [2/17] --- Iron-responsive element-binding protein 2 [1/17] --- //

47 - HBG559076_1 Glycosyltransferase family 20 protein [2/21] --- Alpha,alpha-trehalose-phosphate synthase [UDP-forming] 6 [2/21] --- Alpha,alpha-trehalose-phosphate s//

48 - HBG726599_1 Enolase [13/30] --- Enolase-related protein 1/2 [2/30] --- Gamma-enolase [1/30] --- Enolase-related protein 3 [1/30] --- Enolase B [1/30] --- Enolase //

49 - HBG750266_1 Acylphosphatase-2 [1/9] --- Acylphosphatase-1 [1/9] --- Acylphosphatase [1/9]

KO1.7--- Lipid Metabolism
1-HBG353770_1 Succinyl-CoA:3-ketoacid-coenzyme A transferase, mitochondrial [2/17] --- Succinyl-coa:3-ketoacid-coenzyme a transferase-like protein [2/17] --- Succin//

2 - HBG687898_1 Malonyl-CoA:ACP transacylase [2/9] --- Malonyl CoA-acyl carrier protein transacylase, mitochondrial [1/9]

3 - HBG720894_1 Glycerol-3-phosphate dehydrogenase, mitochondrial [5/17] --- Glycerol-3-phosphate dehydrogenase [2/17] --- Protein Y50E8A 6 [1/17] --- Glycerol-3-phos//

4 - HBG757733_1 3-oxoacyl-[acyl-carrier-protein] synthase, mitochondrial [3/14] --- Protein F10G8 9b [1/14] --- Beta-ketoacyl synthase family protein, (3-oxoacyl-acyl//

5 - HBG659028_1 CaiB/baiF CoA-transferase family protein ZK892.4 [1/7] --- Alpha-methyl-acyl-CoA racemase [1/7]

6 - HBG721674_2 Long-chain-fatty-acid--CoA ligase ACSBG2 [1/11] --- Long-chain-fatty-acid--CoA ligase ACSBG1 [1/11] --- Long chain acyl-coa synthetase [1/11]

7 - HBG567272_1 Protein Y57A10C 6 [1/6] --- Non-specific lipid-transfer protein [1/6]

8 - HBG721674_1 Long-chain-fatty-acid--CoA ligase 1 [3/66] --- Acyl-CoA synthetase [3/66] --- Long-chain-fatty-acid--CoA ligase 4 [2/66] --- Long-chain-fatty-acid--Co//

9 - HBG511469_1 Glycerol kinase, glycosomal [6/25] --- Glycerol kinase [5/25] --- Glycerol kinase 3 [1/25] --- Glycerol kinase 2 [1/25]

10 - HBG738311_1 Gamma-glutamyltranspeptidase 1 [3/23] --- Gamma-glutamyltransferase [3/23] --- Gamma-glutamyltranspeptidase 2 [2/23] --- Gamma-glutamyltransferase-lik//

11 - HBG586392_1 Glycerol-3-phosphate dehydrogenase [NAD+] 1 [2/15] --- Protein F47G4 3 [1/15] --- Glycerol-3-phosphate dehydrogenase [NAD+], cytoplasmic [1/15] --- Gl//

12 - HBG578402_1 Hydroxymethylglutaryl-CoA synthase [6/15] --- Hydroxymethylglutaryl-CoA synthase, mitochondrial [1/15] --- Hydroxymethylglutaryl-CoA synthase, cytopla//

13 - HBG583461_1 12-oxophytodienoate reductase-like protein 2 [3/38] --- 12-oxophytodienoate reductase 3 [3/38] --- NADPH dehydrogenase 2 [2/38] --- 12-oxophytodienoat//

KO1.8--- Metabolism of Cofactors and Vitamins
1-HBG324383_1 Para-hydroxybenzoate--polyprenyltransferase, mitochondrial [4/13] --- Para-hydroxy bezoate polyprenyl diphosphate transferase [2/13] --- UbiA prenyltr//

2 - HBG299834_1 Aminomethyltransferase, mitochondrial [6/15] --- Aminomethyltransferase [6/15]

3 - HBG289809_1 Riboflavin synthase alpha chain [2/5]

4 - HBG744016_1 Cytochrome P450 90A1 [3/44] --- Cytochrome P450 85A1 [3/44] --- Cytochrome P450-like protein [2/44] --- Cytochrome P450 like protein [2/44] --- Abscis//

5 - HBG370191_1 GTP cyclohydrolase 1 [5/8]

6 - HBG523890_1 Phosphopantothenoylcysteine decarboxylase [4/13] --- Protein phosphatase inhibitor [1/13] --- Protein F25H9 6 [1/13] --- Flavoprotein family enzyme [1//

7 - HBG680392_1 4-hydroxyphenylpyruvate dioxygenase [4/9] --- Protein C31H2 4 [1/9]

8 - HBG697135_1 Ferrochelatase, mitochondrial [3/8] --- Ferrochelatase [3/8]

9 - HBG631180_1 Coproporphyrinogen-III oxidase [2/10] --- Coproporphyrinogen oxidase. coproporphyrinogen III oxidase coproporphyrinogenase [1/10] --- Coproporphyrinog//

10 - HBG649727_1 Methylenetetrahydrofolate reductase [8/17] --- Methylenetetrahydrofolate reductase 1 [5/17] --- Methylenetetrahydrofolate reductase 2 [3/17]

11 - HBG628392_1 Uroporphyrinogen decarboxylase [7/12] --- Uroporphyrinogen decarboxylase chloroplast [1/12]

12 - HBG661459_1 Pyridoxal kinase [8/16] --- Pyridoxal kinase C6F6.11c [1/16] --- Pyridoxal kinase C18.10 [1/16] --- Pyridoxal kinase BUD17 [1/16] --- Pyridoxal kinase//

13 - HBG289648_1 Methionine synthase [5/7]

14 - HBG405569_1 Biotin synthase [4/7] --- Biotin synthase, mitochondrial [1/7]

15 - HBG677721_1 C-1-tetrahydrofolate synthase, cytoplasmic [4/15] --- C-1-tetrahydrofolate synthase, mitochondrial [2/15] --- MTHFD1L protein [1/15] --- Formate--tetr//

16 - HBG744947_1 Tetrahydrofolylpolyglutamate synthase [4/12] --- Folylpolyglutamate synthetase, chloroplastic isoform [2/12] --- Folylpolyglutamate synthase [2/12] --//

17 - HBG464401_1 Ubiquinone biosynthesis monooxygenase COQ6 [2/10] --- Monooxygenase, putatve [2/10] --- Ubiquinone biosynthesis monooxygenase coq-6 [1/10] --- Ubiquin//

18 - HBG742418_2 UPB1 protein [1/7] --- Beta-ureidopropionase [1/7]

19 - HBG292386_1 Nicotinate phosphoribosyltransferase [2/10]

20 - HBG289982_1 Phosphoserine aminotransferase [6/14] --- Phosphoserine transaminase [1/14] --- Phosphoserine aminotransferase, chloroplastic [1/14]

21 - HBG724623_1 Dihydropyrimidinase [2/12] --- Long form collapsin response mediator protein 1 [1/12] --- Dihydropyrimidinase-related protein 5 [1/12] --- Dihydropyri//

22 - HBG617123_1 Branched-chain-amino-acid aminotransferase [6/22] --- Branched-chain-amino-acid aminotransferase, mitochondrial [3/22] --- Branched-chain amino acid a//

23 - HBG628966_1 Protein T06D8 5 [1/14] --- Electron transfer protein 1, mitochondrial [1/14] --- Cytochrome oxidase assembly protein-like protein [1/14] --- Cytochrom//

24 - HBG588098_1 Thymidylate synthase [6/17] --- Dihydrofolate reductase-thymidylate synthase [4/17] --- Bifunctional dihydrofolate reductase-thymidylate synthase 2 [1//

25 - HBG750128_1 Ferritin [4/14] --- Ferritin protein 1 [1/14] --- Ferritin, mitochondrial [1/14] --- Ferritin heavy polypeptide-like 17 [1/14] --- Ferritin-4, chlorop//

26 - HBG713904_1 NAD+ kinase [2/11] --- Uncharacterized kinase YEL041W [1/11] --- Uncharacterized kinase C3H5.11 [1/11] --- NAD+ kinase family protein [1/11] --- NAD(+//

27 - HBG334108_2 Glutamyl-tRNA synthetase, cytoplasmic [3/13] --- Glutamyl-tRNA synthetase [2/13] --- Protein ZC434 5 [1/13] --- Glutamate-tRNA ligase [1/13] --- Gluta//

28 - HBG646794_1 4-nitrophenylphosphatase [4/23] --- 4-nitrophenylphosphatase-like [3/23] --- Phosphoglycolate phosphatase [2/23]

29 - HBG284542_1 Lipoyl synthase, mitochondrial [3/14] --- Protein M01F1 3 [1/14] --- Lipoic acid synthase [1/14]

30 - HBG574935_1 Chromosome 1 open reading frame 57 [1/6]

31 - HBG301263_1 Serine hydroxymethyltransferase [22/38] --- Serine hydroxymethyltransferase, cytosolic [4/38] --- Serine hydroxymethyltransferase, mitochondrial [2/38//

32 - HBG645545_1 Temporarily assigned gene name protein 339 [1/6] --- Cob(I)yrinic acid a,c-diamide adenosyltransferase, mitochondrial [1/6]

33 - HBG285270_1 Delta-aminolevulinic acid dehydratase [6/8]

KO1.9--- Nucleotide Metabolism
1-HBG351027_1 Dihydroorotate dehydrogenase, mitochondrial [4/9] --- Dihydropryrimidine dehydrogenase [1/9]

2 - HBG522108_1 Thymidine kinase [4/13] --- Thymidine kinase, cytosolic [1/13] --- Thymidine kinase 1 [1/13]

3 - HBG382411_1 Polyribonucleotide nucleotidyltransferase 1, mitochondrial [1/5]

4 - HBG418082_1 Ribonucleoside-diphosphate reductase small chain [4/25] --- Ribonucleoside-diphosphate reductase small subunit [2/25] --- Ribonucleotide reductase sma//

5 - HBG335309_1 Phosphoribosylformylglycinamidine synthase [3/8] --- Phosphoribosylformylglycinamidine synthase, chloroplastic [1/8]

6 - HBG571743_1 Phosphoglucomutase-2 [3/9] --- Protein Y43F4B 5a [1/9] --- Phosphomannomutase-like protein [1/9] --- Phosphoglucomutase YMR278W [1/9] --- Phosphogluco//

7 - HBG630382_1 Adenosine deaminase-like protein [2/9] --- Adenosine deaminase [1/9]

8 - HBG286308_1 Phosphoglucomutase-1 [3/21] --- Phosphoglucomutase [3/21] --- Phosphoglucomutase, tandemly duplicated gene [2/21] --- Phosphoglucomutase-like protein //

9 - HBG628648_1 Dihydroorotase [3/3]

10 - HBG742418_2 UPB1 protein [1/7] --- Beta-ureidopropionase [1/7]

11 - HBG536385_1 Protein Y105E8B 5 [1/3] --- Hypoxanthine-guanine phosphoribosyltransferase [1/3]

12 - HBG357507_1 Urease [3/5]

13 - HBG436079_1 Deoxyuridine 5'-triphosphate nucleotidohydrolase [4/10] --- DUTP pyrophosphatase-like protein [1/10] --- DUTP diphosphatase [1/10]

14 - HBG724623_1 Dihydropyrimidinase [2/12] --- Long form collapsin response mediator protein 1 [1/12] --- Dihydropyrimidinase-related protein 5 [1/12] --- Dihydropyri//

15 - HBG588098_1 Thymidylate synthase [6/17] --- Dihydrofolate reductase-thymidylate synthase [4/17] --- Bifunctional dihydrofolate reductase-thymidylate synthase 2 [1//

16 - HBG445152_1 Proable nucleoside diphosphate kinase DDB_G0292928 [1/5] --- Nucleoside diphosphate kinase homolog 5 [1/5] --- Nucleoside diphosphate kinase 6 [1/5] -//

17 - HBG658237_1 Adenylosuccinate synthetase [8/14] --- Adenylosuccinate synthetase isozyme 2 [1/14] --- Adenylosuccinate synthetase isozyme 1 [1/14] --- Adenylosuccin//

18 - HBG734376_1 Pyruvate kinase [32/49] --- Pyruvate kinase, cytosolic isozyme [1/49] --- Pyruvate kinase 2 [1/49] --- Pyruvate kinase 1 [1/49]

19 - HBG630208_2 Uridylate kinase [5/29] --- UMP-CMP kinase [1/29] --- Protein F40F8 1 [1/29] --- Protein C29F7 3 [1/29] --- Possible adenylate kinase [1/29] --- P-loo//

20 - HBG298985_1 Inosine-5'-monophosphate dehydrogenase [12/17] --- Inosine-5'-monophosphate dehydrogenase IMD4 [1/17] --- Inosine-5'-monophosphate dehydrogenase IMD3 //

21 - HBG630208_1 Adenylate kinase 1 [5/21] --- Adenylate kinase 2, mitochondrial [4/21] --- Adenylate kinase [3/21] --- Adenylate kinase 2 [1/21]

22 - HBG480761_1 Protein T14G10 1 [1/9] --- Bifunctional 3'-phosphoadenosine 5'-phosphosulfate synthetase 1 [1/9] --- ATP sulfurylase/APS kinase isoform SK2 [1/9] --- //

23 - HBG499785_1 DNA-directed RNA polymerase [18/36] --- DNA-directed RNA polymerase II subunit RPB1 [4/36] --- DNA-directed RNA polymerase II subunit rpb1 [2/36] --- //

24 - HBG539019_1 DNA-directed RNA polymerases I and III subunit RPAC1 [3/39] --- DNA-directed RNA polymerase II subunit RPB3-B [2/39] --- DNA-directed RNA polymerase I//

25 - HBG726964_1 DNA-directed RNA polymerases I and III subunit RPAC2 [4/29] --- DNA-directed RNA polymerase II subunit RPB11 [4/29] --- Arabidopsis thaliana RNA polym//

26 - HBG646526_1 DNA-directed RNA polymerase subunit [4/20] --- DNA-directed RNA polymerases I, II, and III subunit RPABC2 [3/20] --- Rpabc6 [1/20] --- Polymerase (RNA//

27 - HBG597806_1 CTP synthase [5/23] --- CTP synthase 2 [2/23] --- CTP synthase 1 [2/23] --- T17H7 12 [1/23] --- Protein W06H3 3 [1/23] --- Cytidine triphosphate synth//

28 - HBG391971_1 DNA-directed RNA polymerases I, II, and III subunit RPABC5 [5/18] --- Rpb10 [1/18] --- DNA-directed RNA polymerase subunit [1/18] --- DNA-directed RNA//

29 - HBG317648_1 DNA-directed RNA polymerase [18/37] --- DNA-directed RNA polymerase II subunit RPB2 [5/37] --- DNA-directed RNA polymerase III subunit RPC2 [3/37] ---//

30 - HBG516369_1 Phosphoribosylaminoimidazole carboxylase [4/7]

31 - HBG630208_3 Adenylate kinase [3/8] --- Adenylate kinase 1, chloroplastic [1/8]

32 - HBG579429_1 Aspartate carbamoyltransferase [2/6] --- Aspartate carbamoyltransferase, chloroplastic [1/6]

33 - HBG574935_1 Chromosome 1 open reading frame 57 [1/6]

34 - HBG326432_1 Uridine kinase [12/39] --- Uracil phosphoribosyltransferase [5/39] --- Uridine-cytidine kinase-like 1 [1/39] --- Uridine-cytidine kinase A [1/39] --- //

35 - HBG697237_1 Inosine triphosphate pyrophosphatase [2/20] --- Protein HAM1 [1/20] --- Protein ham1 [1/20] --- HAM-1-like protein [1/20] --- DNA repair-related prote//

36 - HBG405439_1 Carbamoyl-phosphate synthase arginine-specific large chain [2/13] --- Protein URA1 [1/13] --- Protein ura1 [1/13] --- Protein PYR1-3 [1/13] --- Protei//

KO2--- GENETIC INFORMATIONPROCESSING
KO2.1--- Transcription

1-HBG610926_1 DEAD/DEAH box helicase [2/31] --- Uncharacterized helicase W08D2.7 [1/31] --- Uncharacterized helicase C6F12.16c [1/31] --- Uncharacterized helicase C//

2 - HBG737692_1 Elongation factor 2 [12/64] --- Ribosome assembly protein 1 [2/64] --- Elongation factor 2-like protein [2/64] --- U5 small nuclear ribonucleoprotein //

3 - HBG749684_2 Small nuclear ribonucleoprotein F [5/14] --- Sm-f snRNP core complex protein [1/14] --- Sm-F [1/14] --- mRNA processing-related protein [1/14]

4 - HBG716770_1 Serine/threonine protein phosphatase [95/263] --- Serine/threonine-protein phosphatase PP2A-1 catalytic subunit [3/263] --- Serine/threonine-protein p//

5 - HBG499785_1 DNA-directed RNA polymerase [18/36] --- DNA-directed RNA polymerase II subunit RPB1 [4/36] --- DNA-directed RNA polymerase II subunit rpb1 [2/36] --- //

6 - HBG739027_1 H/ACA ribonucleoprotein complex subunit 2 [3/37] --- 13 kDa ribonucleoprotein-associated protein [3/37] --- NHP2-like protein 1 homolog [2/37] --- H/A//

7 - HBG539019_1 DNA-directed RNA polymerases I and III subunit RPAC1 [3/39] --- DNA-directed RNA polymerase II subunit RPB3-B [2/39] --- DNA-directed RNA polymerase I//

8 - HBG749684_4 U6 snRNA-associated Sm-like protein LSm3 [4/13] --- Protein Y62E10A 12 [1/13]

9 - HBG726964_1 DNA-directed RNA polymerases I and III subunit RPAC2 [4/29] --- DNA-directed RNA polymerase II subunit RPB11 [4/29] --- Arabidopsis thaliana RNA polym//

10 - HBG646526_1 DNA-directed RNA polymerase subunit [4/20] --- DNA-directed RNA polymerases I, II, and III subunit RPABC2 [3/20] --- Rpabc6 [1/20] --- Polymerase (RNA//

11 - HBG646536_1 Transcription initiation factor IIB [5/15] --- Transcription initiation factor iib [2/15] --- Transcription initiation factor IIB-2 [1/15] --- Transcr//

12 - HBG391971_1 DNA-directed RNA polymerases I, II, and III subunit RPABC5 [5/18] --- Rpb10 [1/18] --- DNA-directed RNA polymerase subunit [1/18] --- DNA-directed RNA//

13 - HBG499930_1 TATA-box-binding protein [5/26] --- TATA-box-binding protein 2 [2/26] --- TATA-box-binding protein 1 [2/26] --- Transcription elongation-nucleosome di//

14 - HBG317648_1 DNA-directed RNA polymerase [18/37] --- DNA-directed RNA polymerase II subunit RPB2 [5/37] --- DNA-directed RNA polymerase III subunit RPC2 [3/37] ---//

15 - HBG749684_3 U6 snRNA-associated Sm-like protein LSm4 [5/31] --- Small nuclear ribonucleoprotein Sm D3 [3/31] --- Small nuclear ribonucleoprotein SmD3 [1/31] --- S//

16 - HBG646389_1 Adenylate kinase isoenzyme 6 [3/15] --- Possible nucleotide kinase related to CMP and AMP kinases [1/15] --- Adenylate kinase FAP7 [1/15] --- Adenylat//

17 - HBG610621_1 Peptidyl-prolyl cis-trans isomerase [47/158] --- Peptidyl-prolyl cis-trans isomerase B [4/158] --- Peptidylprolyl cis-trans isomerase A-like 4B [3/158//

KO2.2--- Translation
1-HBG746795_1 tRNAmodification GTPase gtpbp3, mitochondrial [1/3]

2 - HBG284774_1 Protein MTO1 homolog, mitochondrial [1/9] --- Mitochondrial translation optimization protein 1 [1/9] --- Mitochondrial translation optimization 1 homo//

3 - HBG734653_1 60S ribosomal protein L9, mitochondrial [1/9] --- 54S ribosomal protein L9, mitochondrial [1/9] --- 50S ribosomal protein L3-2, chloroplastic [1/9]

4 - HBG635083_2 Translation initiation factor IF-2, mitochondrial [3/9] --- Translation initiation factor IF-2 [3/9]

5 - HBG395951_1 Glutamyl-tRNA(Gln) amidotransferase subunit B, mitochondrial [4/9] --- Protein biosynthesis-related protein [1/9]

6 - HBG382411_1 Polyribonucleotide nucleotidyltransferase 1, mitochondrial [1/5]

7 - HBG559459_1 tRNA isopentenyltransferase [2/7] --- tRNA isopentenyltransferase, mitochondrial [1/7] --- Isopentenyltransferase [1/7] --- Abnormal growth rate prote//

8 - HBG737692_3 Elongation factor G, mitochondrial [3/16] --- Elongation factor G 1, mitochondrial [3/16] --- Mitochondrial elongation factor G [2/16] --- Elongation //

9 - HBG610926_1 DEAD/DEAH box helicase [2/31] --- Uncharacterized helicase W08D2.7 [1/31] --- Uncharacterized helicase C6F12.16c [1/31] --- Uncharacterized helicase C//

10 - HBG629929_1 Queuine tRNA-ribosyltransferase [9/14]

11 - HBG354397_1 Alanyl-tRNA synthetase [5/17] --- Alanyl-tRNA synthetase, mitochondrial [2/17] --- Alanyl-tRNA synthetase, cytoplasmic [2/17] --- Protein W02B12 6a [1//

12 - HBG737692_2 Elongation factor G 2, mitochondrial [3/10] --- Mitochondrial translation elongation factor G [1/10] --- Elongation factor G2-like protein [1/10]

13 - HBG695395_1 Arginyl-tRNA synthetase [3/12] --- Arginyl-tRNA synthetase, cytoplasmic [2/12] --- RIKEN cDNA 2610011N19 gen [1/12]

14 - HBG714057_1 rRNAmethyltransferase 1, mitochondrial [1/4]

15 - HBG734153_1

16 - HBG629391_2 Seryl-tRNA synthetase [5/11] --- Seryl-tRNA synthetase, mitochondrial [3/11] --- Seryl trna synthetase protein 1 [1/11]

17 - HBG648406_1 Zinc phosphodiesterase ELAC protein 1 [1/4]

18 - HBG721667_2 Methionyl-tRNA synthetase, cytoplasmic [5/11] --- Methionyl-tRNA synthetase [1/11]

R 19 - HBG737405_2 Ribosomal protein S13 [2/5] --- 37S ribosomal protein SWS2, mitochondrial [1/5] --- 37S ribosomal protein subunit sws2, mitochondrial [1/5] --- 30s ri//

20 - HBG631383_1 Lysyl-tRNA synthetase [15/24] --- Lysyl-tRNA synthetase, mitochondrial [2/24] --- Lysyl-tRNA synthetase, cytoplasmic [2/24]

21 - HBG745843_2 Asparaginyl-tRNA synthetase, mitochondrial [2/3] --- Asparagine-tRNA ligase [1/3]

22 - HBG352811_1 Threonyl-tRNA synthetase, cytoplasmic [5/26] --- Threonyl-tRNA synthetase, mitochondrial [4/26] --- Threonyl-tRNA synthetase 2, cytoplasmic [2/26] ---//

23 - HBG616575_1 Histidyl-tRNA synthetase, mitochondrial [2/11] --- Histidyl-tRNA synthetase, cytoplasmic [2/11] --- Histidyl-tRNA synthetase [2/11] --- Histidine-tRNA//

24 - HBG535305_1 Adenylyltransferase and sulfurtransferase MOCS3 [6/14] --- URM1 activating enzyme [1/14] --- Molybdopterin synthase sulphurylase-like protein [1/14] -//

25 - HBG721667_1 Methionyl-tRNA synthetase, mitochondrial [4/13] --- Methionyl-tRNA synthetase [3/13] --- Protein Y105E8A 20b [1/13] --- Methionyl-tRNA synthetase of p//

26 - HBG334108_1 Glutaminyl-tRNA synthetase [7/18] --- Glutamyl or glutaminyl tRNA synthetase [1/18] --- Glutamine-tRNA ligase [1/18]

27 - HBG334108_2 Glutamyl-tRNA synthetase, cytoplasmic [3/13] --- Glutamyl-tRNA synthetase [2/13] --- Protein ZC434 5 [1/13] --- Glutamate-tRNA ligase [1/13] --- Gluta//

28 - HBG736296_1 40S ribosomal protein SA [5/27] --- 40S ribosomal protein Sa-1 [2/27] --- 40S ribosomal protein S0-B [2/27] --- 40S ribosomal protein S0-A [2/27] --- //

29 - HBG737692_1 Elongation factor 2 [12/64] --- Ribosome assembly protein 1 [2/64] --- Elongation factor 2-like protein [2/64] --- U5 small nuclear ribonucleoprotein //

30 - HBG435805_1 Tryptophanyl-tRNA synthetase [5/20] --- Tryptophanyl-tRNA synthetase, cytoplasmic [4/20] --- Tryptophan-tRNA ligase [1/20] --- tRNA synthetase [1/20] //

31 - HBG716770_1 Serine/threonine protein phosphatase [95/263] --- Serine/threonine-protein phosphatase PP2A-1 catalytic subunit [3/263] --- Serine/threonine-protein p//

32 - HBG445334_1 Leucyl-tRNA synthetase, cytoplasmic [4/13] --- Leucyl-tRNA synthetase [2/13] --- Leucine-tRNA ligase [1/13]

33 - HBG497188_1 Eukaryotic peptide chain release factor subunit 1 [5/20] --- Eukaryotic peptide chain release factor subunit 1-1 [2/20] --- Eukaryotic peptide chain r//

34 - HBG714769_1 60S ribosomal protein L26 [8/27] --- Structural constituent of ribosome [1/27] --- Rpl26 [1/27] --- 60S ribosomal protein L26-like 1 [1/27] --- 60S ri//

35 - HBG611715_1 Nucleolar protein 58 [5/41] --- Nucleolar protein 56 [4/41] --- Nucleolar RNA binding protein [3/41] --- Nucleolar protein [2/41] --- Small nuclear ri//

36 - HBG589144_1 40S ribosomal protein S29 [5/23] --- Ribosomal protein s29 [2/23] --- Rps29A [1/23] --- Ribosomal protein, small subunit protein 29 [1/23] --- Ribosom//

37 - HBG744826_1 40S ribosomal protein S26 [6/27] --- Ribosomal protein s26 [2/27] --- 40S ribosomal protein S26-B [2/27] --- 40S ribosomal protein S26-A [2/27] --- Rp//

38 - HBG739027_1 H/ACA ribonucleoprotein complex subunit 2 [3/37] --- 13 kDa ribonucleoprotein-associated protein [3/37] --- NHP2-like protein 1 homolog [2/37] --- H/A//

39 - HBG541846_1 Cytoplasmic tRNA 2-thiolation protein 1 [8/17] --- T23E18 11 [1/17] --- MJ1157-like thiouridine synthase (Pploop atpase) plus Zn ribbon involved in RN//

40 - HBG317000_1 Elongator complex protein 3 [6/14] --- Pol II transcription elongation factor [1/14] --- Histone acetyltransferase [1/14]

41 - HBG392194_1 Ribosomal protein S27 [7/22] --- 40S ribosomal protein S27 [3/22] --- 40S ribosomal protein S27-1 [2/22] --- 40S ribosomal protein S27-B [1/22] --- 40//

42 - HBG498094_1 H/ACA ribonucleoprotein complex subunit 3 [4/19] --- H/ACA ribonucleoprotein complex subunit 3-like protein [3/19] --- Nucleolar RNA-binding protein [//

43 - HBG635083_1 Eukaryotic translation initiation factor 5B [4/21] --- Translation initiation factor IF-2 [1/21] --- Translation initiation factor if-2 [1/21] --- GTP//

44 - HBG497668_1 Phenylalanyl-tRNA synthetase alpha chain [6/17] --- Phenylalanyl-tRNA synthetase [1/17] --- Phenylalanyl (T08B2.9) (F) trna synthetase protein 1, isof//

45 - HBG460442_1 40S ribosomal protein S17 [8/33] --- 40S ribosomal protein S17-4 [4/33] --- 40S ribosomal protein S17-B [2/33] --- 40S ribosomal protein S17-A [2/33] //

46 - HBG727906_1 60S ribosomal protein L39 [3/17] --- 60S ribosomal protein L39-1 [2/17] --- 60S ribosomal protein L39-like 5 [1/17] --- 60S ribosomal protein L39-like//

47 - HBG747651_1 40S ribosomal protein S13 [11/27] --- Rps13 [1/27] --- 40S ribosomal protein S13-2 [1/27] --- 40S ribosomal protein S13-1 [1/27]

48 - HBG737405_1 40S ribosomal protein S18 [13/27] --- Ribosomal protein S18 [2/27] --- Ribosomal protein S18A, rps18ap, HhH domain [1/27] --- Protein Y57G11C 16 [1/27//

49 - HBG745735_1 60S ribosomal protein L13a [7/33] --- 60S ribosomal protein L16-B [2/33] --- 60S ribosomal protein L16-A [2/33] --- 60S ribosomal protein L13a-4 [2/33//

50 - HBG746084_2 Serine/threonine-protein kinase RIO1 [2/16] --- Serine/threonine-protein kinase rio1 [2/16] --- Similar to extragenic suppressor of bimD6 mutation (Em//

51 - HBG553631_1 60S ribosomal protein L30 [5/23] --- 60S ribosomal protein L30-2 [2/23] --- 60S ribosomal protein L30-1 [2/23] --- Rpl30 [1/23] --- Protein Y106G6H 3 //

52 - HBG521228_1 Eukaryotic translation initiation factor 1A [5/20] --- Translation initiation factor eIF-1A [2/20] --- Eukaryotic translation initiation factor 1A, Y-//

53 - HBG297404_1 rRNA 2'-O-methyltransferase fibrillarin [5/26] --- Fibrillarin [5/26] --- rRNA/tRNA 2'-O-methyltransferase fibrillarin-like protein 1 [1/26] --- rRNA //

54 - HBG610728_1 60S ribosomal protein L37a [7/31] --- 60S ribosomal protein L43 [2/31] --- Rpl37A [1/31] --- Ribosomal protein L37ae [1/31] --- 60S ribosomal protein //

55 - HBG588353_1 40S ribosomal protein S9 [7/29] --- 40S ribosomal protein S9-B [2/29] --- 40S ribosomal protein S9-A [2/29] --- 40S ribosomal protein S9-1 [2/29] --- //

56 - HBG735443_1 40S ribosomal protein S15a [5/37] --- 40S ribosomal protein S15a-1 [3/37] --- 40S ribosomal protein S22 [2/37] --- Rps15A [1/37] --- Ribosomal protein//

57 - HBG747181_1 40S ribosomal protein S23 [11/28] --- Rps23 [1/28] --- Ribosomal protein S23 [1/28] --- 40S ribosomal protein S23-2 [1/28] --- 40S ribosomal protein S//

58 - HBG385416_1 40S ribosomal protein S14 [9/29] --- Structural constituent of ribosome [1/29] --- Rps14 [1/29] --- Ribosomal protein S14 [1/29] --- 40S ribosomal pro//

59 - HBG745393_1 Ribosomal protein S8 [9/35] --- 40S ribosomal protein S8 [5/35] --- Anopheles gambiae ribosomal protein S8 [1/35] --- 40S ribosomal protein S8-B [1/35//

60 - HBG629391_1 Seryl-tRNA synthetase, cytoplasmic [5/17] --- Seryl-tRNA synthetase [3/17] --- Sys1 [1/17] --- Serine-tRNA ligase [1/17]

61 - HBG594417_1 40S ribosomal protein S19 [3/29] --- Ribosomal protein S19 [2/29] --- 40S ribosomal protein S19-B [2/29] --- 40S ribosomal protein S19-A [2/29] --- Rp//

62 - HBG568696_1 60S ribosomal protein L17 [8/31] --- 60S ribosomal protein L17-B [2/31] --- 60S ribosomal protein L17-A [2/31] --- Rpl17 [1/31] --- 60S ribosomal prot//

63 - HBG299153_1 40S ribosomal protein S2 [9/29] --- 40S ribosomal protein S2-2 [3/29] --- Rps2 [1/29] --- Ribosomal protein S2 [1/29] --- 40S ribosomal protein S2/S5 //

64 - HBG33410X_1 Prolyl-trna synthetase, (Bifunctional aminoacyl-trna synthetase, putative) [2/20] --- Multifunctional aminoacyl-tRNA ligase-like protein [2/20] --- Pr//

65 - HBG726909_1 Nucleolar protein [2/15] --- Ribosomal RNAmethyltransferase Nop2 [1/15] --- Ribosomal RNAmethyltransferase nop2 [1/15] --- Nop2p family of SUN/fmu R//

66 - HBG397932_1 Guanine nucleotide-binding protein-like 3 homolog [2/15] --- Yer006wp-like Yjeq GTpase [1/15] --- Nuclear GTP-binding protein NUG1 [1/15] --- Guanine //

67 - HBG317444_1 40S ribosomal protein S20 [5/26] --- 40S ribosomal protein S20-2 [3/26] --- 40S ribosomal protein S20-1 [3/26] --- Ribosomal protein s20 [2/26] --- Rp//

68 - HBG594170_2 60S ribosomal protein L12 [11/28] --- Rpl12 [1/28] --- Ribosomal protein L12 variant [1/28] --- 60S ribosomal protein L12-3 [1/28] --- 60S ribosomal p//

69 - HBG327651_1 Cysteinyl-tRNA synthetase [5/21] --- Cysteinyl-tRNA synthetase, mitochondrial [2/21] --- Cysteinyl trna synthetase protein 1, isoform a [1/21] --- Cys//

70 - HBG727142_1 60S ribosomal protein L27a [4/28] --- 60S ribosomal protein L27A/L29 [2/28] --- Rpl27A [1/28] --- 60S ribosomal protein L28-B [1/28] --- 60S ribosomal//

71 - HBG319978_1 Glycyl-tRNA synthetase [5/19] --- Similar to glycyl tRNA synthetase [1/19] --- Glycyl-tRNA synthetase, cytoplasmic [1/19] --- Glycyl-tRNA synthetase 2//

72 - HBG402643_1 40S ribosomal protein S3a [9/28] --- Rps3A [1/28] --- 40S ribosomal protein S3aE-B [1/28] --- 40s ribosomal protein s3ae-a (S1-a) [1/28] --- 40S ribos//

73 - HBG297325_1 40S ribosomal protein S5 [7/28] --- 40S ribosomal protein S5-2 [2/28] --- 40S ribosomal protein S5-1 [2/28] --- Rps5 [1/28] --- 40S ribosomal protein //

74 - HBG589638_1 Eukaryotic translation initiation factor 6 [6/20] --- Eukaryotic translation initiation factor 6 (EIF-6) [2/20] --- Eukaryotic translation initiation //

75 - HBG297464_1 Ribosomal protein L3 [7/31] --- 60S ribosomal protein L3 [4/31] --- Rpl3 [1/31] --- Ribosomal protein L3, mitochondrial [1/31] --- Large subunit ribos//

76 - HBG392118_1 40S ribosomal protein S4 [6/30] --- 40S ribosomal protein S4-2 [2/30] --- Rps4 [1/30] --- Ribosomal protein S4 [1/30] --- 40S ribosomal protein S4, Y //

77 - HBG746084_1 Serine/threonine-protein kinase RIO2 [2/15] --- Serine/threonine-protein kinase rio2 [2/15] --- Protein Y105E8B 3 [1/15]

78 - HBG497568_1 60S ribosomal protein L32 [7/31] --- 60S ribosomal protein L32-2 [2/31] --- Rpl32 [1/31] --- Protein T24B8 1a [1/31] --- 60S ribosomal protein L32-B [//

79 - HBG527152_1 UPF0293 protein YOR006C [1/15] --- UPF0293 protein C1F3 04c [1/15] --- UPF0293 protein C16orf42 [1/15] --- Saccharomyces Yor006cp like protein conserv//

80 - HBG319664_1 Dimethyladenosine transferase [6/19] --- Ribosomal RNA adenine dimethylase family protein [2/19] --- rRNA (Adenine-N6,N6-)-dimethyltransferase [1/19] //

81 - HBG307515_1 40S ribosomal protein S15 [9/33] --- 40S ribosomal protein S15-4 [2/33] --- 40S ribosomal protein S15-1 [2/33] --- Rps15 [1/33] --- 40S ribosomal prot//

82 - HBG748852_1 60S ribosomal protein L19 [11/32] --- Ribosomal protein L19 [2/32] --- Rpl19 [1/32] --- 60S ribosomal protein L19-B [1/32] --- 60S ribosomal protein L//

83 - HBG738095_1 Eukaryotic translation initiation factor 2 subunit beta [5/18] --- Eukaryotic translation initiation factor 2 subunit 2 [2/18] --- Translation initiat//

84 - HBG577798_1 Ribosomal protein L15 [10/29] --- 60S ribosomal protein L15 [4/29] --- 60S ribosomal protein L15-B [2/29] --- 60S ribosomal protein L15-A [2/29] --- 6//

85 - HBG316531_1 60S ribosomal protein L4 [3/24] --- Ribosomal protein L1a [2/24] --- 60S ribosomal protein L4-B [2/24] --- 60S ribosomal protein L4-A [2/24] --- 60S r//

86 - HBG392125_1 40S ribosomal protein S28 [5/27] --- 40S ribosomal protein S33 [4/27] --- 40S ribosomal protein S28-1 [2/27] --- Rps28 [1/27] --- 40S ribosomal protei//

87 - HBG460460_1 Ribosomal protein L37 [5/23] --- 60S ribosomal protein L37 [3/23] --- 60S ribosomal protein L37-B [2/23] --- 60S ribosomal protein L37-A [2/23] --- 60//

88 - HBG518785_1 40S ribosomal protein S16 [11/29] --- 40S ribosomal protein S16-3 [2/29] --- RPS16 protein [1/29] --- Rps16 [1/29] --- PRCDNA95 [1/29] --- 40S ribosom//

89 - HBG748975_1 40S ribosomal protein S3 [9/23] --- Rps3 [1/23] --- 40S ribosomal protein S3, KH domain [1/23] --- 40S ribosomal protein S3-3 [1/23] --- 40S ribosomal//

90 - HBG497667_1 Phenylalanyl-tRNA synthetase beta chain [9/17] --- Phenylalanyl-tRNA synthetase [1/17]

91 - HBG397258_1 H/ACA ribonucleoprotein complex subunit 4 [5/18] --- Centromere/microtubule binding protein cbf5 [3/18] --- Cbf5p [1/18]

92 - HBG592167_1 60S ribosomal protein L11 [8/33] --- 60S ribosomal protein L11-2 [4/33] --- 60S ribosomal protein L11 (L5, L16) [2/33] --- Rpl11B [1/33] --- Ribosomal//

93 - HBG594899_2 60S ribosomal protein L23 [12/26] --- Rpl23 [1/26] --- 60s ribosomal protein l23 [1/26]

94 - HBG391676_1 60S ribosomal protein L5 [10/23] --- Rpl5 [1/23] --- Ribosomal protein L5 variant [1/23] --- 60S ribosomal protein L5-B [1/23] --- 60s ribosomal prote//

95 - HBG512729_1 60S ribosomal protein L10 [7/29] --- 60S ribosomal protein L10-1 [2/29] --- Rpl10 [1/29] --- Ribosomal protein L10 [1/29] --- 60S ribosomal protein L1//

96 - HBG553083_1 60S ribosomal protein L34 [6/31] --- 60S ribosomal protein L34-B [2/31] --- 60S ribosomal protein L34-A [2/31] --- 60S ribosomal protein L34-1 [2/31] //

97 - HBG750455_1 40S ribosomal protein S11 [10/29] --- Rps11 [1/29] --- Ribosomal protein [1/29] --- Protein F40F11 1 [1/29] --- 40S ribosomal proteins S11 [1/29] --- //

98 - HBG748739_1 60S ribosomal protein L2 [9/29] --- 60S ribosomal protein L8 [4/29] --- Rpl8 [1/29] --- 60S ribosomal proteins L8/L2 [1/29] --- 60S ribosomal protein //

99 - HBG497499_1 60S ribosomal protein L21 [3/36] --- 60S ribosomal protein L21-B [2/36] --- 60S ribosomal protein L21-A [2/36] --- 60S ribosomal protein L21-2 [2/36] //

100 - HBG646389_1 Adenylate kinase isoenzyme 6 [3/15] --- Possible nucleotide kinase related to CMP and AMP kinases [1/15] --- Adenylate kinase FAP7 [1/15] --- Adenylat//

101 - HBG606796_1 60S ribosomal protein L9 [8/28] --- Rpl9 [2/28] --- 60S ribosomal protein L9-B [2/28] --- 60S ribosomal protein L9-A [2/28] --- 60S ribosomal protein //

102 - HBG496807_1 60S ribosomal protein L44 [6/25] --- 60S ribosomal protein L36a [3/25] --- 60S ribosomal protein L42 [2/25] --- Ribosomal protein L44 [1/25] --- 60S r//

103 - HBG383791_1 Selenophosphate synthetase [2/10] --- Selenide, water dikinase [2/10] --- Selenide, water dikinase 2 [1/10] --- Selenide, water dikinase 1 [1/10]

104 - HBG745843_1 Aspartyl-tRNA synthetase, cytoplasmic [4/25] --- Aspartyl-tRNA synthetase [3/25] --- Aspartate-tRNA ligase [2/25] --- Aspartyl-tRNA synthetase, cytopl//

105 - HBG364447_1 UPF0027 protein F16A11 2 [1/6] --- UPF0027 protein C22orf28 [1/6] --- UPF0027 protein [1/6]

106 - HBG439330_1 60S ribosomal protein L23a [5/34] --- 60S ribosomal protein L23a-2 [3/34] --- Rpl23A [1/34] --- cDNA FLJ75396 [1/34] --- 60S ribosomal protein L25-B [//

107 - HBG398270_1 Ybr061c-like, FtsJ methylase [1/16] --- tRNA (uridine-2'-O-)-methyltransferase TRM7 [1/16] --- rRNAmethyltransferase 1 homolog [1/16] --- Ribosomal R//

KO2.3--- Replication and Repair
1- HBG284774_1 Protein MTO1 homolog, mitochondrial [1/9] --- Mitochondrial translation optimization protein 1 [1/9] --- Mitochondrial translation optimization 1 homo//

2 - HBG586485_2 Nucleotide-binding protein-like [1/5] --- ATP binding protein-like [1/5]

3 - HBG418082_1 Ribonucleoside-diphosphate reductase small chain [4/25] --- Ribonucleoside-diphosphate reductase small subunit [2/25] --- Ribonucleotide reductase sma//

4 - HBG436079_1 Deoxyuridine 5'-triphosphate nucleotidohydrolase [4/10] --- DUTP pyrophosphatase-like protein [1/10] --- DUTP diphosphatase [1/10]

5 - HBG735169_1 DNAmismatch repair protein MSH3 [3/6] --- DNAmismatch repair protein Msh3 [3/6]

6 - HBG464473_1 Endonuclease III [3/16] --- Endonuclease III homolog [2/16] --- Mitochondrial DNA base excision repair N-glycosylase 1 [1/16] --- Endonuclease III-lik//

7 - HBG749684_2 Small nuclear ribonucleoprotein F [5/14] --- Sm-f snRNP core complex protein [1/14] --- Sm-F [1/14] --- mRNA processing-related protein [1/14]

8 - HBG546212_1 MCM family protein [5/103] --- Minichromosome maintenance (MCM) complex subunit [3/103] --- ATP dependent DNA helicase [3/103] --- Minchromosome maint//

9 - HBG716770_1 Serine/threonine protein phosphatase [95/263] --- Serine/threonine-protein phosphatase PP2A-1 catalytic subunit [3/263] --- Serine/threonine-protein p//

10 - HBG559107_1 Type II DNA topoisomerase VI subunit A 2 [1/7] --- Type II DNA topoisomerase VI subunit [1/7] --- Meiotic recombination protein SPO11-1 [1/7] --- DNA //

11 - HBG413235_1 RAD51/dmc1 protein [2/28] --- Rad51 [2/28] --- DNA repair protein [2/28] --- RAD51 protein [1/28] --- Rad51 DNA recombination/repair protein [1/28] --//

12 - HBG749829_1 RuvB-like helicase 2 [3/36] --- RuvB-like helicase 1 [2/36] --- RuvB-like DNA helicase [2/36] --- Rvb2-like protein [1/36] --- Rvb1-like protein [1/36//

13 - HBG499785_1 DNA-directed RNA polymerase [18/36] --- DNA-directed RNA polymerase II subunit RPB1 [4/36] --- DNA-directed RNA polymerase II subunit rpb1 [2/36] --- //

14 - HBG739027_1 H/ACA ribonucleoprotein complex subunit 2 [3/37] --- 13 kDa ribonucleoprotein-associated protein [3/37] --- NHP2-like protein 1 homolog [2/37] --- H/A//

15 - HBG539019_1 DNA-directed RNA polymerases I and III subunit RPAC1 [3/39] --- DNA-directed RNA polymerase II subunit RPB3-B [2/39] --- DNA-directed RNA polymerase I//

16 - HBG316651_1 Flap endonuclease-1 (FEN-1) [2/16] --- Flap endonuclease 1 [2/16] --- XPG [1/16] --- Structure-specific endonuclease RAD27 [1/16] --- Flap endonucleas//

17 - HBG317000_1 Elongator complex protein 3 [6/14] --- Pol II transcription elongation factor [1/14] --- Histone acetyltransferase [1/14]

18 - HBG498094_1 H/ACA ribonucleoprotein complex subunit 3 [4/19] --- H/ACA ribonucleoprotein complex subunit 3-like protein [3/19] --- Nucleolar RNA-binding protein [//

19 - HBG584843_1 Ribonuclease H2 subunit A [7/13] --- Ribonuclease [3/13]

20 - HBG726964_1 DNA-directed RNA polymerases I and III subunit RPAC2 [4/29] --- DNA-directed RNA polymerase II subunit RPB11 [4/29] --- Arabidopsis thaliana RNA polym//

21 - HBG646526_1 DNA-directed RNA polymerase subunit [4/20] --- DNA-directed RNA polymerases I, II, and III subunit RPABC2 [3/20] --- Rpabc6 [1/20] --- Polymerase (RNA//

22 - HBG413235_2 DNA repair protein RAD51 homolog 3 [3/5] --- Rad51 DNA recombinase 3 [1/5]

23 - HBG541599_1 Replication factor C subunit 4 [5/50] --- Replication factor C subunit 2 [4/50] --- Replication factor C subunit 5 [2/50] --- Replication factor C, su//

24 - HBG397258_1 H/ACA ribonucleoprotein complex subunit 4 [5/18] --- Centromere/microtubule binding protein cbf5 [3/18] --- Cbf5p [1/18]

25 - HBG391971_1 DNA-directed RNA polymerases I, II, and III subunit RPABC5 [5/18] --- Rpb10 [1/18] --- DNA-directed RNA polymerase subunit [1/18] --- DNA-directed RNA//

26 - HBG317648_1 DNA-directed RNA polymerase [18/37] --- DNA-directed RNA polymerase II subunit RPB2 [5/37] --- DNA-directed RNA polymerase III subunit RPC2 [3/37] ---//

27 - HBG749684_3 U6 snRNA-associated Sm-like protein LSm4 [5/31] --- Small nuclear ribonucleoprotein Sm D3 [3/31] --- Small nuclear ribonucleoprotein SmD3 [1/31] --- S//

28 - HBG570821_1 DNA ligase [9/23] --- DNA ligase 1 [6/23] --- DNA ligase 3 [1/23]

29 - HBG693486_1 Cryptochrome-1 [2/9] --- 6-4 photolyase [2/9] --- Homo sapiens cryptochrome 2 (photolyase-like) (CRY2), mRNA [1/9] --- Cryptochrome photolyase family //

30 - HBG641281_1 Zn finger-containing protein [1/15] --- Silent information regulator protein Sir2 [1/15] --- Silent information regulator 2, (Nad-dependent sir2, puta//

KO2.4--- Folding, Sorting and Degradation
1-HBG625289_1 Chaperonin Hsp60, mitochondrial [6/24] --- Heat shock protein 60, mitochondrial [2/24] --- 60 kDa heat shock protein, mitochondrial [2/24] --- Mitocho//

2 - HBG585708_1 Serine protease HTRA4 [1/6] --- Serine protease HTRA3 [1/6] --- Serine protease HTRA2, mitochondrial [1/6] --- Serine protease HTRA1 [1/6] --- Proteas//

3 - HBG382411_1 Polyribonucleotide nucleotidyltransferase 1, mitochondrial [1/5]

4 - HBG610926_1 DEAD/DEAH box helicase [2/31] --- Uncharacterized helicase W08D2.7 [1/31] --- Uncharacterized helicase C6F12.16c [1/31] --- Uncharacterized helicase C//

5 - HBG631012_1 Heat shock protein 83-1 [17/76] --- Endoplasmin homolog [3/76] --- Hsp90 [2/76] --- Heat shock protein 90 [2/76] --- Heat shock protein 83 [2/76] --- //

6 - HBG631012_2 TNF receptor-associated protein 1 homolog, mitochondrial [1/10] --- Heat shock protein 75 kDa, mitochondrial [1/10] --- Heat shock protein [1/10]

7 - HBG731200_1 FK506-binding protein 2 [4/17] --- Protein F36H1 1 [1/17] --- Immunophilin [1/17] --- FK506-binding protein 7 [1/17] --- FK506-binding protein 2-2 [1///

8 - HBG731200_2 FK506-binding protein 1 [3/20] --- Peptidyl-prolyl cis-trans isomerase [2/20] --- Rotamase [1/20] --- Peptidyl-prolyl isomerase FKBP12 [1/20] --- Pept//

9 - HBG703377_1 10 kDa heat shock protein, mitochondrial [4/22] --- 10 kDa heat shock protein [4/22] --- Chaperonin Cpn10 family protein [1/22] --- Chaperonin 10 Kd s//

10 - HBG635315_3 DNAj protein [2/22] --- DnaJ homolog 1, mitochondrial [2/22] --- Chaperone protein dnaJ 1, mitochondrial [2/22] --- Heat shock protein DnaJ family pro//

11 - HBG535305_1 Adenylyltransferase and sulfurtransferase MOCS3 [6/14] --- URM1 activating enzyme [1/14] --- Molybdopterin synthase sulphurylase-like protein [1/14] -//

12 - HBG635315_2 Heat shock protein 40-like [2/48] --- Heat-shock protein [2/48] --- Radial spoke protein 16 [1/48] --- Protein SIS1 [1/48] --- Protein psi1 [1/48] ---//

13 - HBG635315_1 Chaperone regulator [4/51] --- Chaperone protein DNAJ [4/51] --- Heat shock protein DnaJ [3/51] --- Chaperone protein dnaJ 3 [2/51] --- Chaperone prot//

14 - HBG564658_1 Signal peptidase complex catalytic subunit sec11 [2/19] --- Signal peptidase type I, (Serine peptidase, clan sf, family s26a) [1/19] --- Signal peptid//

15 - HBG413235_1 RAD51/dmc1 protein [2/28] --- Rad51 [2/28] --- DNA repair protein [2/28] --- RAD51 protein [1/28] --- Rad51 DNA recombination/repair protein [1/28] --//

16 - HBG629394_1 Signal recognition particle 19 kDa protein [3/8] --- Type II secretory pathway family [1/8] --- Signal recognition particle 19 kDa protein homolog [1///

17 - HBG589438_1 Type II secretory pathway family [1/27] --- Transport protein Sec61 alpha subunit [1/27] --- Sec sixty-one protein homolog [1/27] --- Sec61 [1/27] ---//

18 - HBG541846_1 Cytoplasmic tRNA 2-thiolation protein 1 [8/17] --- T23E18 11 [1/17] --- MJ1157-like thiouridine synthase (Pploop atpase) plus Zn ribbon involved in RN//

19 - HBG749684_4 U6 snRNA-associated Sm-like protein LSm3 [4/13] --- Protein Y62E10A 12 [1/13]

20 - HBG562580_2 Signal recognition particle receptor subunit alpha homolog [2/15] --- Signal recognition particle receptor subunit alpha [2/15] --- Type II secretory //

21 - HBG562580_1 Signal recognition particle 54 kDa protein 3 [2/21] --- Signal recognition particle 54 kDa protein [2/21] --- Type II secretory pathway family [1/21] //

22 - HBG499923_2 Proteasome subunit beta type [11/24] --- Proteasome subunit beta type-5 [3/24] --- Proteasome subunit beta type-5-B [1/24] --- Proteasome subunit beta//

23 - HBG749684_3 U6 snRNA-associated Sm-like protein LSm4 [5/31] --- Small nuclear ribonucleoprotein Sm D3 [3/31] --- Small nuclear ribonucleoprotein SmD3 [1/31] --- S//

24 - HBG726599_1 Enolase [13/30] --- Enolase-related protein 1/2 [2/30] --- Gamma-enolase [1/30] --- Enolase-related protein 3 [1/30] --- Enolase B [1/30] --- Enolase //

25 - HBG610621_1 Peptidyl-prolyl cis-trans isomerase [47/158] --- Peptidyl-prolyl cis-trans isomerase B [4/158] --- Peptidylprolyl cis-trans isomerase A-like 4B [3/158//

KO2.5--- RNA family

KO3--- ENVIRONMENTAL INFORMATIONPROCESSING
KO3.1--- Membrane Transport

1- HBG739804_1 Solute carrier family 1 (Neutral amino acid transporter), member 5 variant [1/18] --- Solute carrier family 1, member 2 variant [1/18] --- Sodium-depe//

2 - HBG727793_1 Cationic amino acid transporter [5/21] --- High affinity cationic amino acid transporter 1 [1/21] --- Cationic amino acid transporter 4 [1/21] --- Cat//

3 - HBG629394_1 Signal recognition particle 19 kDa protein [3/8] --- Type II secretory pathway family [1/8] --- Signal recognition particle 19 kDa protein homolog [1///

4 - HBG589438_1 Type II secretory pathway family [1/27] --- Transport protein Sec61 alpha subunit [1/27] --- Sec sixty-one protein homolog [1/27] --- Sec61 [1/27] ---//

5 - HBG562580_2 Signal recognition particle receptor subunit alpha homolog [2/15] --- Signal recognition particle receptor subunit alpha [2/15] --- Type II secretory //

6 - HBG562580_1 Signal recognition particle 54 kDa protein 3 [2/21] --- Signal recognition particle 54 kDa protein [2/21] --- Type II secretory pathway family [1/21] //

7 - HBG715717_1 Zinc transporter ZIP13 [1/12] --- Zinc transporter YKE4 [1/12] --- Zinc transporter SLC39A7 [1/12] --- Zinc permease family [1/12] --- Protein tag-230//

8 - HBG317426_1 Metal tolerance protein C2 [2/13] --- Zinc transporter 7 [1/13] --- Zinc transporter 10 [1/13] --- Zinc transporter 1 [1/13] --- Zinc homeostasis fact//

9 - HBG744444_2 Proton myo-inositol cotransporter [1/9] --- Protein Y51A2D 5 [1/9] --- Protein Y51A2D 4 [1/9] --- Protein M01F1 5 [1/9] --- Inositol transporter 4 [1///

10 - HBG317426_2 Metal tolerance protein A2 [2/26] --- Metal tolerance protein 1 [2/26] --- Metal-ion transporter [2/26] --- Zinc transporter-like protein [1/26] --- Z//

11 - HBG744444_3 Hexose transport-related protein [7/47] --- Sugar transporter [4/47] --- Galactose transporter [3/47] --- Monosaccharide transporter [2/47] --- High-a//

KO3.2--- Signal Transduction
1-HBG289821_1 Malic enzyme [9/15] --- NADP-dependent malic enzyme, mitochondrial [1/15] --- NADP-dependent malic enzyme [1/15] --- NAD-dependent malic enzyme, mitoc//

2 - HBG628966_1 Protein T06D8 5 [1/14] --- Electron transfer protein 1, mitochondrial [1/14] --- Cytochrome oxidase assembly protein-like protein [1/14] --- Cytochrom//

3 - HBG716770_1 Serine/threonine protein phosphatase [95/263] --- Serine/threonine-protein phosphatase PP2A-1 catalytic subunit [3/263] --- Serine/threonine-protein p//

4 - HBG749829_1 RuvB-like helicase 2 [3/36] --- RuvB-like helicase 1 [2/36] --- RuvB-like DNA helicase [2/36] --- Rvb2-like protein [1/36] --- Rvb1-like protein [1/36//

5 - HBG610621_1 Peptidyl-prolyl cis-trans isomerase [47/158] --- Peptidyl-prolyl cis-trans isomerase B [4/158] --- Peptidylprolyl cis-trans isomerase A-like 4B [3/158//

KO3.3--- Signaling Molecules and Interaction
1-HBG738311_1 Gamma-glutamyltranspeptidase 1 [3/23] --- Gamma-glutamyltransferase [3/23] --- Gamma-glutamyltranspeptidase 2 [2/23] --- Gamma-glutamyltransferase-lik//

2 - HBG705794_1 Aquaporin PIP1-2 [3/28] --- Aquaporin PIP2-1 [2/28] --- Aquaporin PIP1-4 [2/28] --- Aquaporin PIP1-3 [2/28] --- Aquaporin PIP1-1 [2/28] --- Water chan//

3 - HBG705794_2 Protein F40F9 9 [1/14] --- Protein C35A5 1 [1/14] --- Protein C32C4 2 [1/14] --- Aquaporin TIP5-1 [1/14] --- Aquaporin TIP4-1 [1/14] --- Aquaporin TIP//

KO4--- CELLULAR PROCESSES
KO4.1--- Transport and Catabolism

1-HBG609879_1 Superoxide dismutase [Cu-Zn] [11/27] --- Superoxide dismutase (ZK430.3) [Cu-Zn] [1/27] --- Superoxide dismutase [Cu-Zn], chloroplastic [1/27] --- Supe//

2 - HBG589227_1 Sarcosine oxidase [2/4] --- Peroxisomal sarcosine oxidase [1/4]

3 - HBG735787_2 Isoaspartyl peptidase/L-asparaginase 3 [3/6] --- N(4)-(beta-N-acetylglucosaminyl)-L-asparaginase [2/6]

4 - HBG543533_1 Spermine oxidase isoform 5 [1/4] --- Polyamine oxidase 5 [1/4] --- Peroxisomal N(1)-acetyl-spermine/spermidine oxidase [1/4]

5 - HBG659028_1 CaiB/baiF CoA-transferase family protein ZK892.4 [1/7] --- Alpha-methyl-acyl-CoA racemase [1/7]

6 - HBG567272_1 Protein Y57A10C 6 [1/6] --- Non-specific lipid-transfer protein [1/6]

7 - HBG721674_1 Long-chain-fatty-acid--CoA ligase 1 [3/66] --- Acyl-CoA synthetase [3/66] --- Long-chain-fatty-acid--CoA ligase 4 [2/66] --- Long-chain-fatty-acid--Co//

8 - HBG589438_1 Type II secretory pathway family [1/27] --- Transport protein Sec61 alpha subunit [1/27] --- Sec sixty-one protein homolog [1/27] --- Sec61 [1/27] ---//

9 - HBG339355_1 Catalase [8/16] --- Peroxisomal catalase A [1/16] --- Peroxisomal catalase 1 [1/16] --- Catalase T [1/16] --- Catalase-A [1/16] --- Catalase-2 [1/16]

10 - HBG402579_1 V-type proton ATPase subunit F [7/16] --- Vacuolar ATP synthase subunit F [1/16] --- Vacuolar ATP synthase subunit [1/16] --- H+-or Na+-translocating //

11 - HBG288114_1 V-type proton ATPase catalytic subunit A [7/22] --- V-type ATPase, A subunit [1/22] --- Vacuolar ATP synthase subunit A [1/22] --- Vacuolar ATP syntha//

12 - HBG732046_1 V-type proton ATPase subunit D [6/16] --- Vacuolar ATP synthase subunit D [2/16] --- Vacuolar H-ATpase subunit D [1/16] --- H+-or Na+-translocating f-//

KO4.2--- Cell Motility
1- HBG716770_1 Serine/threonine protein phosphatase [95/263] --- Serine/threonine-protein phosphatase PP2A-1 catalytic subunit [3/263] --- Serine/threonine-protein p//

KO4.3--- Cell Communication
1-HBG716770_1 Serine/threonine protein phosphatase [95/263] --- Serine/threonine-protein phosphatase PP2A-1 catalytic subunit [3/263] --- Serine/threonine-protein p//

KO4.4--- Cell Growth and Death
1-HBG692582_1 Cytochrome c [8/21] --- Cytochrome c At1g22840 [2/21] --- Electron carrier [1/21] --- Cytochrome c iso-2 [1/21] --- Cytochrome c iso-1 [1/21] --- Cyto//

2 - HBG418082_1 Ribonucleoside-diphosphate reductase small chain [4/25] --- Ribonucleoside-diphosphate reductase small subunit [2/25] --- Ribonucleotide reductase sma//

3 - HBG566281_2 Protein Y75B8A 4 [1/9] --- Peroxisomal Lon protease homolog 2 [1/9] --- Lon protease homolog 1, mitochondrial [1/9] --- Lon protease homolog [1/9]

4 - HBG546212_1 MCM family protein [5/103] --- Minichromosome maintenance (MCM) complex subunit [3/103] --- ATP dependent DNA helicase [3/103] --- Minchromosome maint//

5 - HBG716770_1 Serine/threonine protein phosphatase [95/263] --- Serine/threonine-protein phosphatase PP2A-1 catalytic subunit [3/263] --- Serine/threonine-protein p//

6 - HBG559107_1 Type II DNA topoisomerase VI subunit A 2 [1/7] --- Type II DNA topoisomerase VI subunit [1/7] --- Meiotic recombination protein SPO11-1 [1/7] --- DNA //

7 - HBG413235_1 RAD51/dmc1 protein [2/28] --- Rad51 [2/28] --- DNA repair protein [2/28] --- RAD51 protein [1/28] --- Rad51 DNA recombination/repair protein [1/28] --//

8 - HBG744444_3 Hexose transport-related protein [7/47] --- Sugar transporter [4/47] --- Galactose transporter [3/47] --- Monosaccharide transporter [2/47] --- High-a//

translation {

transcription {

(MISC)
1 - HBG317761_1 Lipoate protein ligase-like protein [1/5]→

Ribosome
maturation
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258 - HBG460460_1

259 - HBG726401_1

260 - HBG304663_2

261 - HBG629391_1

262 - HBG748852_1

263 - HBG297325_1

264 - HBG460442_1

265 - HBG527152_1

266 - HBG746084_1

267 - HBG316651_1

268 - HBG497568_1

269 - HBG397258_1

270 - HBG562580_1

271 - HBG553443_1

272 - HBG589638_1

273 - HBG446869_1

274 - HBG297464_1

275 - HBG392118_1

276 - HBG629394_1

277 - HBG512729_1

278 - HBG739027_1

279 - HBG319664_1

280 - HBG586249_2

281 - HBG445334_1

282 - HBG594170_2

283 - HBG597806_1

284 - HBG391971_1

285 - HBG592167_1

286 - HBG748975_1

287 - HBG735443_1

288 - HBG726495_1

289 - HBG738095_1

290 - HBG526257_1

291 - HBG737405_1

292 - HBG518785_1

293 - HBG749829_1

294 - HBG594899_2

295 - HBG541599_1

296 - HBG749684_4

297 - HBG577798_1

298 - HBG316531_1

299 - HBG584843_1

300 - HBG391676_1

301 - HBG594417_1

302 - HBG589144_1

303 - HBG727906_1

304 - HBG588353_1

305 - HBG747181_1

306 - HBG646526_1

307 - HBG574115_1

308 - HBG499923_2

309 - HBG553631_1

310 - HBG33410X_1

311 - HBG521228_1

312 - HBG610728_1

313 - HBG297404_1

314 - HBG646581_1

315 - HBG745393_1

316 - HBG646536_1

317 - HBG568696_1

318 - HBG385416_1

319 - HBG496807_1

320 - HBG559107_1

321 - HBG735806_1

322 - HBG553083_1

323 - HBG497499_1

324 - HBG716770_1

325 - HBG750455_1

326 - HBG460599_1

327 - HBG499930_1

328 - HBG748739_1

329 - HBG646389_1

330 - HBG582718_1

331 - HBG392194_1

332 - HBG317648_1

333 - HBG606796_1

334 - HBG392125_1

335 - HBG541846_1

336 - HBG726964_1

337 - HBG749684_3

338 - HBG745735_1

339 - HBG539019_1

340 - HBG497188_1

341 - HBG435805_1

342 - HBG317000_1

343 - HBG631304_1

344 - HBG747651_1

345 - HBG635083_1

346 - HBG413235_1

347 - HBG749684_2

348 - HBG611715_1

349 - HBG498094_1

350 - HBG297745_1

351 - HBG744826_1

352 - HBG499785_1

353 - HBG714769_1

354 - HBG339355_1

355 - HBG381459_1

356 - HBG629833_1

357 - HBG672375_1

358 - HBG570821_1

359 - HBG705794_1

360 - HBG646794_1

361 - HBG289738_1

362 - HBG727257_1

363 - HBG516369_1

364 - HBG559076_1

365 - HBG747233_1

366 - HBG748152_1

367 - HBG317426_1

368 - HBG748215_1

369 - HBG463247_1

370 - HBG284542_1

371 - HBG402579_1

372 - HBG288114_1

373 - HBG744444_2

374 - HBG317426_2

375 - HBG726599_1

376 - HBG745843_1

377 - HBG742418_1

378 - HBG604528_1

379 - HBG391953_1

380 - HBG574935_1

381 - HBG705794_2

382 - HBG693486_1

383 - HBG752660_1

384 - HBG364447_1

385 - HBG579429_1

386 - HBG731261_2

387 - HBG732046_1

388 - HBG630208_3

389 - HBG735787_1

390 - HBG518911_1

391 - HBG583461_1

392 - HBG716360_1

393 - HBG301263_1

394 - HBG686708_1

395 - HBG699907_1

396 - HBG729179_2

397 - HBG744444_3

398 - HBG326432_1

399 - HBG645545_1

400 - HBG439330_1

401 - HBG630916_3

402 - HBG405439_1

403 - HBG289010_1

404 - HBG342270_1

405 - HBG627837_1

406 - HBG738311_2

407 - HBG635113_1

408 - HBG472132_1

409 - HBG535305_1

410 - HBG327651_1

411 - HBG635315_1

412 - HBG586485_1

413 - HBG677626_1

414 - HBG721667_1

415 - HBG744819_1

416 - HBG752660_2

417 - HBG742418_3

418 - HBG285270_1

419 - HBG464473_1

420 - HBG641281_1

421 - HBG610621_1

422 - HBG586392_1

423 - HBG397932_1

424 - HBG635315_2

425 - HBG690347_1

426 - HBG726909_1

427 - HBG713904_1

428 - HBG635315_3

429 - HBG691931_1

430 - HBG729173_1

431 - HBG586485_3

432 - HBG750266_1

433 - HBG400967_1

434 - HBG735169_1

Naive
criterion

Relaxed
criterion

Configurations

B.



Also used by :

LECA clade Guy2011 Williams2012 (GI) Description
HBG299153_1 P25443 COG0098 6321315 40S ribosomal protein S2
HBG304663_2 P36132 COG0533 37362674 Probable tRNA threonylcarbamoyladenosine biosynthesis protein KAE1
HBG307515_1 Q01855 40S ribosomal protein S15
HBG317444_1 P38701 40S ribosomal protein S20
HBG385416_1 P06367 COG0100 10383793 40S ribosomal protein S14-A
HBG397258_1 P33322 H/ACA ribonucleoprotein complex subunit 4
HBG439330_1 P04456 60S ribosomal protein L25
HBG457663_1 Lost in yeast ; Q5VV42 (human) : Threonylcarbamoyladenosine tRNA methylthiotransferase
HBG518785_1 P0CX51 COG0103 9755341 40S ribosomal protein S16-A
HBG562580_1 P20424 6325345 Signal recognition particle subunit SRP54
HBG562580_2 P32916 398366427 Signal recognition particle receptor subunit alpha homolog
HBG568696_1 P05740 COG0091 60S ribosomal protein L17-A
HBG584843_1 P53942 Ribonuclease H2 subunit A (RNase H2 subunit A) (EC 3.1.26.4)
HBG586249_2 P42942 Uncharacterized GTP-binding protein YGR210C
HBG592167_1 P0C0W9 COG0094 6325359 60S ribosomal protein L11-A
HBG594170_2 P0CX53 COG0080 6320781 60S ribosomal protein L12-A
HBG594899_2 P0CX41 COG0093 398364725 60S ribosomal protein L23-A
HBG606796_1 P05738 COG0097 60S ribosomal protein L9-A
HBG635083_1 P39730 6319282 Eukaryotic translation initiation factor 5B
HBG727142_1 P02406 60S ribosomal protein L28
HBG735443_1 P0C0W1 COG0096 40S ribosomal protein S22-A
HBG736296_1 P32905 COG0052 6323077 40S ribosomal protein S0-A
HBG737405_1 P0CX55 COG0099 40S ribosomal protein S18-A
HBG737692_1 P32324 6324707 Elongation factor 2
HBG747181_1 P0CX29 COG0048 6325389 40S ribosomal protein S23-A
HBG748739_1 P0CX45 6322171 60S ribosomal protein L2-A
HBG748975_1 P05750 COG0092 398364505 40S ribosomal protein S3
HBG750455_1 P0CX47 COG0186 40S ribosomal protein S11-A

Table S1: List of our 28 near-universal genes and overlap with other studies.

Yeast sequence
(Uniprot)


